











Caroxite, an indicating CO, absorbent, is 20% 
to 40% more efficient than previous absorbents. 
The color change of Caroxite from buff to 
white indicates when replacement is necessary. 

Supplied in two ranges of particle size, 8-20 
mesh for normal use or 20-30 mesh for micro 
determination. 


Either mesh, per pound, $4.10. 
E.&A. American Asbestos 


for Gooch crucibles is a pure 
inorganic filtering medium. 
Washed Grade, per pound, 
= $5.00. Washed and Ignited 
| Grade, $6.00 per pound. 


Adsorption Alumina for use 
in Chromatographie Analysis, 
80 to 200 mesh. Non-toxie, 
readily reactivated. Per 
pound, $2.75. 


Chemiglov protects skin 
of hands against liquids 
that irritate or burn. 
Apply like hand cream, 
remove with water. 1 


lb. jar, $1.50. 


Laboratory Calgonite combines water 
normalizer and detergent for effi- 
ciently washing laboratory glassware. 
Handy 1% lb. pkg., $.60; 12 pkgs., 
$6.00. 














Pyseal is a sealing cement for mak- 
ing joints air and water tight.  In- 
soluble in water or aleohol, Pyseal 
adheres to most everything. Molded 
eylindrical sticks about 3?” x 7”. Per 
box of two sticks, $.75; per dozen 
boxes, $8.10. 
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“It” is an icosahedron—a solid with twenty 
regular faces. The laws of probability say 
that if you roll a hundred icosahedrons on 
a table, eleven or more will come to rest 
with side “A” on top only once in a hun- 
dred throws. 


Identical laws of probability rule the calls 
coming into your local Bell Telephone 
exchange. Suppose you are one of a group 
of a hundred telephone subscribers whose 
practice is to make one three-minute call 
each during the busiest hour of the day. 


BELL TELEPHONE LABORATORIES 






It tells how often you will telephone 





The chance that eleven or more of you 
will be talking at once is also only one in a 
hundred. Thus it would be wasteful for 
the Bell System to supply your group with 
a hundred trunk circuits. Eleven trunks 
will suffice to give you good service. 
Telephone trafic conditions vary. But 
you can be sure,. wherever you live, that 
Bell Telephone Laboratories research, which 
pioneered in applying probability theory to 
telephone trafic, is everywhere helping to 
make the most use of costly equipment. 





EXPLORING AND INVENTING, DEVISING AND 
PERFECTING, FOR CONTINUED IMPROVEMENTS 
AND ECONOMIES IN TELEPHONE SERVICE 
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ERY FUNDAMENTAL ARE THE FAC- 
TORS of symbiosis and parasitism that con- 
dition helpful or harmful associations between 

ving things. They operate at many—perhaps at 

ji—levels in the plant and animal kingdoms and 
re not without interest in the cancer problem. In 
man relationships also they play a very large part 

: has been eloquently outlined by the philosopher, 

rthur E. Morgan, of Antioch College. 

In symbiosis (which is life together), individuals 
two different sorts are to somé extent benefited 

y the partnership. A large number of very striking 

amples are furnished by Nuttall. The green algae 
many aquatie invertebrates, and myriads of Bac- 

ium radicicola within clover root nodules, are typi- 
| instances of this phenomenon. In some cases the 
iginal association started with parasitism, which, 

y mutual adaptation of host and parasite, became 
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rmbiosis. 

Consider the leprosy organism. In so-called tuber- 
loid leprosy of children, the infecting organisms in 
e tissues are few in number and often very difficult 
find, but the reaction of the tissues to them is vigor- 
ls and the young patients usually recover. Con- 
rsely, in nodular leprosy of adults, a relationship 
pproaching symbiosis is established between these 
ganisms and the most voracious cells of the body, 
¢ macrophages, so that the organisms live and mul- 
ly within them. It is thought that leprosy organ- 
us, by repeated sojourn in humans through thou- 
ds of years, have become far less pathogenic for 
ults in the proeess of adaptation already mentioned. 
An example of more enduring association is pro- 
ed by certain little opalinid parasites of the genus 
lleriella in tailless amphibians. Metcalf concludes 
it these arose in South America, probably millions 
years ago in the early Tertiary, and spread by a 
Md bridge to Australia, the only other part of the 
rld in which they oceur. These host parasitic asso- 
lions come in the domain of paleogeographers. 
Arachnids have lived on this world much longer 
in have amphibians. Many of them harbor organ- 
ns, termed symbionts, which are passed from gen- 
ition to generation in the eggs. I have been im- 
ddress by the vice-president and chairman of the Sec- 


"on Medical Sciences (N), AAAS, delivered at the Sym- 


“ °n Antibiotics, December 30, 1947, in Chicago, 














L ar: 













sia, or ¥ 
r failure 
address 


quired 
ase fu 
















IENCE, January 30, 1948 





pressed by this occurrence in ticks. The adaptation 
here is the most intimate of which we have knowledge. 
When it started we do not know. It may be among 
the most long-standing cases of symbiosis. Both part- 
ners have been world inhabitants up through the ages. 

I like to think of the relations between the cells 
which make up our own bodies as being symbiotic 
also. There will be objections, of course, to such a 
concept. The term has thus far only been applied 
to mutually beneficial associations between two organ- 
isms of different kinds. It will be said that I am 
romancing in regarding body cells as “organisms,” 
but it is not considered bad form to refer to protozoa 
as “cells.” Both have many features in common. 
They are descendants of other individuals closely 
resembling them. Some are sessile, or fixed in posi- 
tion, others are motile, and they have the distinguish- 
ing features common to their kind. They live, age, 
and die as individuals. Very significant is the fact 
that they can be grown as individuals in pure ecul- 
tures, apart from any other living things, and they 
seem to carry on their streams of life as long as 
environmental conditions remain favorable. 

If the basic organismal nature of body cells is 
accepted, it may be further objected that within the 
body it is not exclusively a case of mutual benefit 
between two different cells as it is in the classical 
concept of symbiosis between two different organ- 
isms. Against this view the argument could be ad- 
vanced that the qualification “exclusively” is not jus- 
tified, because animals live in associations, and some 
additional species derive benefit from the presence 
of such others, themselves fortified by symbiosis. But 
this would be to avoid the issue. In symbiosis it is 
often a case of benefit between a single larger organ- 
ism and many others that live in it. 
of mutuality of the benefit are seen in the body be- 
tween two groups of cells. Thus, the spinous cells 
of the epidermis help to shield the basal ones from 
the external environment, while the basal cells partly 
shield the spinous ones from the blood stream. Gland 
cells produce secretion and are benefited by the duct 
cells that carry it away, while the duct cells, in so 
doing, find employment. But the benefit of associa- 
tion is not exclusively felt by any two groups of cells. 
It extends in ways too numerous to mention to the 
whole community of cells, often over considerable 


Many instances 
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distances, by the blood stream and nervous system. 
The body is, in effect, a complex of symbiotic rela- 
tionships recreated with each generation in patterns 
which have gradually taken form in possibly a bil- 
lion years of history. Some may prefer to call this 
partnership “commensalism,” in which neither organ- 
ism harms the other. This term is derived from the 
Latin words com (together) and mensa (a table). 
Our body cells do feed together at the same revolving 
table of the arterial blood stream. Ordinarily they 
do not harm each other, and there is benefit to all 
concerned. But in this paper we concentrate on the 
opposing phenomenon of antibiosis. 

In antibiosis the association between two different 
organisms is detrimental to one of them. It is Greek 
anti (against) bidsis (life). When the injury is 
caused by a substance produced by the offending or- 
ganisms, that substance is said to be an antibiotic. 
We are here concerned with such organismal (organic 
or biological) antibiotics, and we set aside other sub- 
stances not produced from organisms, though these 
may be equally powerful antibiotics. The offending 
organism is an “antagonist” of the injured one. 

This antagonism, whether brought about by some 
antibiotic substance produced by the antagonist, or 
by some other mechanisms, is an occurrence almost 
as widespread in Nature as is symbiosis. It is found, 
as knowledge expands, with increasing frequency be- 
tween different types of viruses and between different 
kinds of bacteria. There is marked antagonism be- 
tween invading organisms and the cellular defenders, 
leucocytes and macrophages, without which we would 
soon die. We know that there is mass antagonism 
between the cells of different species. Those of one 
create conditions incompatible with the continued life 
of others offered to them in transplants. 

Before we come to malignant cells, we ask our- 
selves about normally-occurring antibiotic phenomena 
and cellular antagonisms in multicellular animals. 
If one interprets these terms broadly, they cover every 
influence exercised by cells of one type upon: cells 
of another type which is antagonistic to the lives of 
those of the other type. The factors that can ad- 
versely influence cell life are legion. One wonders 
about the mechanism of what zoologists call “deter- 
minate growth.” Rotifers, and several other kinds 
of invertebrates, are limited to a fairly definite num- 
ber of cells. When this number is attained, cell divi- 
sion abruptly stops. The number of cells is counted 
by enumerating the nuclei. In the normal organs 
of the rotifer the number is constant. Van Cleave 
examined 435 gastric glands and invariably found the 
number to be 6, never 5 or 7. Is this because of 
mass antagonism of the cells already present to more 
of the same sort, expressed by cellular birth control 


102 











brought about by some contraceptive substance9 (yp Me Une 
is it due to the cells being endowed with some vita antag 
elixir, the supply of which is only sufficient fo, oe eve 
given number of cells? We do not know, py it WI 
would be interesting to discover whether extract; m tis 
these multicellular communities made when mitos.m {wd 
stops contain any substance inhibitive of mitosis. In m 




























Within a single growing mammal, which js higher the f 
up the seale and more complex, but about which y. expla 
have more information, cell division of certain cm ° 
types is arrested at a definite age and never resumed, ently 
while for other replaceable cells it continues, Ayia" 
in compensatory regeneration, when multiplication » But t 
cells follows a loss of cells, mitosis is halted, ag jy be ab 
the lowly rotifer, at the moment that the normal con. of wh 
plement of cells is attained. An influence, or jp All 
fluences, antagonistic to the vital act of cell divisioggm 25' 
swings into action. The nature of this influence jam” °°" 
a mystery, as is its source; it may emanate from the cells 
hard-pressed cells which no longer must work hardem 
because of the loss of their fellows, or from cells fmm” ‘ 
other sorts which also felt the loss because they de possib 
pend on adequate service by the tissue called into re be int 
generation. ‘ can be 

Within the body one has to look closely to see sign ge 
of antagonism. In the placenta, cells of fetal origin a m 
invade maternal tissue. During development, bone Seg 
replaces cartilage. Bone is built by osteogenic cells ats 
and osteoclasts appear to be involved in breaking i nd al 
down. The cells may be less active than the fluid They j 
about them which they help to create. The associa hinge 
tion between different types of cells within the body = 
is not wholly free and complete. There are sou@™.. ....,, 
limitations. Walter Cannon spoke of homeostasis... tes 
the maintenance of like states in the blood. But th Thes, 


tissue cells are shielded from the blood stream by al 
endothelial barrier; were it not so, specialization and 
division of labor could not have been developed 
because equal exposure to the blood stream woul 
tend to perpetuate uniformity. In fact, the conti 
tion of organized symbiosis is heterostasis—the malt 
tenance of different or special states in tissue fluid 
adjusted to the functional needs of certain 
groups. This I have discussed in detail elsewhere 
The point is that a mesenchymatous cell does not . 
come an osteocyte until its fluid environment 1s lim 
ited by the maintenance of a special state character 
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ized by many fibers and much mineral material. Cangnuch Jo 
tilage cells, when they lose their natural special lug Sooner 
environments by growth in tissue cultures, chaneay pe of 
their whole appearance. Some cells in avascular S24, in 
sues like the cornea can function only when (sige ‘icer 1 
fluid is restricted. Heterostasis, evolved during , evel 
velopment and continued during life, 1s essentiae’ss dor 
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One reason Why so little is known about cellular 


Oy antagonism in the body is that most cell types do not 


vi , seta a 
ee, have an opportunity to exhibit it. 
“eh When cells are removed from the body and grown 
ut 3 ha hat 
\ in tissue cultures, they are released from special tissue 
ets , 
7 of quid environments and from controls of many kinds. 
nl OSis > . . 
as In mixed cultures of fibroblasts and epithelial cells, 
Is, ' 
hicheri the former survive and the latter die. The obvious 
a 
3 ‘ explanation 18 that the fibroblasts are a tougher race 
¢ 9 HN 
via of individuals than are the epithelial cells. Appar- 
in 
cell ently search has not been made for the generation by 
sumed ; aay . , : ‘ 
\ i them of some antibiotic active against epithelial cells. 
D . . 
“Es But tissue culture is a fine art, and its devotees may 
jon pa ; ' 
: be able to cite instances of true cellular antagonism 
as ln : ° 
of which I am ignorant. 
1 com ' =e 
; All observers are agreed that differentiation is 
or in ae aa acs : ; ' 
rT antagonistic to mitosis, but in this case the basis 
ivision ager 
fa of comparison 1s different. It is not the influence of 
nee j 
th cells of one kind on another but rather that of ad- 
Dm the , eae ‘ eae . 
vaneing age and specialization on the ability of the 
hardey ; oa ; 
i same cells, losing their youth, to divide. In exploring 
LS OF F ° . on Pe ° 
F possible means of influencing cell division it would 
ey de : ee 
; be interesting to see whether the multiplicative rate 
nto re ee 
can be reduced by administering to young cells ex- 
tracts of their older and highly differentiated fellows 
e signin . 
, gagot the same strain. 
origi - . 
. Cancer cells are developed from normal cells by 
'y bone " 
| what is termed a malignant transformation. Pre- 
€ ¢e ' eae aS a , 
kine | viously living in symbiosis with their fellows, they 
cing j ' 
Pe suddenly become redoubtable antagonists for them. 
>» Tulds ‘ ° ‘ . 
_ Bm lhey invade territories not their own, crowd out the 
issocla 
bad proper cellular inhabitants, and live as parasites at 
e Doay : . ° 
‘Bithe expense of the whole cellular community, which 
@ some 





undergoes slow starvation. Witness the loss of weight 


and emaciation in victims of advanced eancer. 
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These malignant cells are in some respects less 
lifferentiated than their normal prototypes—that is, 
they have lost certain properties, but they have ac- 
ured other properties that condition their malignant 
behavior. On the whole, they are said to resemble 
‘omparatively undifferentiated embryonic cells, espe- 
‘ally in their power of multiplication, though in this 
hey exhibit wildness and lack of restraint. Yet in 
peed of multiplication they are still second best. 
0 caneer grows at the rate of the fetus in utero in 
‘one stages of gestation. Hope is found in the fact 
hat the rate is subject to variation. 












e mall 
e fluid 
in ¢é 
ewhere 
not be 
is lim 











Sometimes a 







aracletmrancer patient, expected to die in 6 months, survives 
|. Carmiuuch longer than that, and the reverse—death coming 
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~oher than was expected—may happen. The same 
ype of cancer may spread like wildfire in one person 
ind, in another, extend very slowly. A large primary 
faneer may metastasize slightly, and a small one ex- 
“sively. Occasionally, a cancer remains more or 
*s dormant for a considerable length of time, only 
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to become active later. In extremely rare cases can- 
cers have been known to disappear completely for no 
obvious reason. It would appear that such differ- 
ences in behavior must be occasioned by changes in 
the cancer cells themselves or by alterations some- 
where in the cellular community in which the eancer 
cells are living as antagonists. Some cancer cells 
have not altogether lost the regulative control usually 
exercised by other cells on their normal prototypes— 
that is, on the kinds of cells from which they arose 
when the malignant transformation took place. For 
instance, prostatic cancer cells are partly curbed by 
estrogenic hormone; therefore, experiments designed 
to intensify the influence of other body cells and 
fluids on cancer-cells are indicated. 

On the basis of some similarities between cancer 
cells and embryonie cells, it would seem logical to 
try to bring to bear on the cancer cells influences 
that promote differentiation of embryonic cells in 
the hope that the cancer cells likewise would undergo 
some measure of differentiation. One of the most 
fascinating lines of research in experimental embry- 
relates to the so-called “activators.” When a 
of tissue is implanted under embryonic ecto- 
derm, an activator is (or activators are) given off by 
it which very greatly enhances the differentiation of 
the ectoderm. It makes little difference whether the 
implanted tissue is dead or alive. It ean be boiled 
without destroying the activators. Many tissues and 
materials ‘will act in this fashion, and we may have 
to wait on the embryologists for more data; but there 
is urgency in the cancer problem, and if it were pos- 
sible only very slightly to promote differentiation in 
a eancer, this might be helpful, since, as every biolo- 
gist knows, differentiation is antagonistic to mitosis. 

Many have been the attempts to treat cancer by 
the injection of tissue extracts and to intensify the 
action by purification and concentration of substances 
in extracts antibiotic for the cancer cells. Some 
guiding principles seem to take form even from this 
elementary discussion of symbiotic and antibiotic rela- 
tionships normally existing in the cellular community 
and from what is known of the heterostatiec main- 
tenance of different tissue fluid environments. 

Returning to the antagonism between differentia- 
tion and cell division, there are, of course, as many 
lines of differentiation as there are kinds of highly 
specialized cells in the body, each conditioned by a 
particular complex of factors. Consequently, it might 
be the part of wisdom to expose malignant cells to 
extracts of more differentiated cells of the types from 
which they themselves developed when the malignant 
transformation took place—epidermal cancers to ex- 
tracts of pure epidermis, neuroblastomas to extracts 
of nerve cells, and so on down the list. The specificity 
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of the cellular birth control mechanisms, already 
alluded to, which cut short compensatory regeneration 
at the point when the loss of cells has been made 
good, provides a further argument for this kind of 
search for possibly antibiotie extracts. 

If more could be learned about cellular and tissue 
antagonisms within the body, it might be feasible to 
try the influence on cancer of extracts of cells nor- 
mally most antagonistic to those from which the ecan- 
cer developed, the idea being that the cancer cells may 
not be sufficiently dedifferentiated to have lost sus- 
ceptibility to the antagonists. The principle of sex 
hormone antagonism in cancer therapy does not re- 
quire elaboration. Other equally clear-cut cases are 
difficult to cite. In the excavation. of the marrow 
eavity in bones it is just conceivable that materials 
antagonistic to osteoblasts are formed. Consequently, 
extracts of young bone marrow might conceivably 
have some deleterious effect on osteogenic sarcomata. 
The point is that in the focusing of possible domestie, 
or internal, antibiotics on malignant cells normal eel- 
lular antagonisms should be borne in mind. A survey 
of the behavior of body cells in tissue cultures for 
such antagonisms is much needed. 

Another lead to tissues worthy of special attention 
is the frequency of acceptance by them of eancer 
metastases. It would be natural to choose those tis- 
sues In which spreading cancers seldom lodge and 
develop. Skeletal muscle and kidney are at or near 
the head of this list, presumably beeause the condi- 
tions of cell life therein are not favorable for malig- 
nant cells. Why this is so is not known; but it would 
be logical to try the effect of extracts of these tissues 
on experimental caneers on the chance that they con- 
tain some antibioties for the eancer cells which would 
be “domestic,” since they are formed in the same cel- 
lular community. Already extracts of spleen have 
been earefully examined. One would try to foeus 
the extract on the cancer by treating the cancer with 
the extract of the tissue least subject to invasion by 
that particular brand of cancer. 

Many sorts of cancer cells have for various reasons 


Usually efforts are 
b 


been grown in tissue cultures. 
made to eliminate all other cells and to obtain “pure’ 
cultures. Cultures of the cells of special interest, 
contaminated with other cells, are often discarded, 
as were, initially, bacterial cultures contaminated with 
penicillium. It would be interesting to make a survey 
of malignant cells, intentionally planting two sorts 
of cancer cells in each culture in a systematic search 
for antagonisms between different kinds of malignant 
eells. The word “eancer” in this diseussion is used 
to include all kinds of malignant tumors, whether of 
epithelial or mesenchymatous origin. Cancer cells are 
by nature antagonists par excellence. They are harm- 
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ful to the entire community made up of many gg 
types, the territories of which they invade and whig, 
they almost eat out of house and home. The Working 
hypothesis is that some sorts of cancer cells may be 
antagonistic also to other types. If this should proy 
to be the case, the road would be open to the employ. 
ment of extracts of the antagonist cancers againg 
those for which the said cancers provide antibiotic 
One would “set a thief to catch a thief.” 

There is still a fourth line of exploration which j 
likewise self-evident. Much attention has been paid 
to species and even to strain susceptibility and resis. 
ance to cancer. The refractory animals may oy, 
their special resistance to many factors. Among 
these, we think at once of especially effective pro. 
tection against carcinogens and of particular means 
of invalidating or eliminating them. It is comma 
knowledge also that the tissue fluids of one specics 
are destructive to the transplanted normal and malig. 
nant cells of another species except to a limited degre 
in some sites, as in embryos and in the anterior 
chamber of the eye. To capitalize upon these cir. 
cumstances it is not impossible that something helpful 
might be accomplished by preparing tissue extracts 
of animals of a species in which spontaneous cancers 
are rare and in which it is most difficult to induce 
cancers by carcinogens, and to expose experimental 
cancers in another species to them. By the same 
token higher multicellular plants are extraordinarily 
resistant to many microorganisms. As R. RK. Bensley 
has told me, their tissues have been consistently 
neglected in the search for antibiotics, some of which 
may oceur and may even be helpful in cancer therapy. 

Probably one of the most significant observation 
to date is the discovery by T. M. Sonneborn, described 
elsewhere at this meeting, of the production of an anil 
biotie poison, kappa, by paramecia against other part 
mecia. The antagonist paramecia are called }j 
Sonneborn “killers.” 

In this brief account, emphasis has been placed 0 
the normal symbiosis and antibiosis exhibited by t 
cells of our bodies without which we could not have 
evolved and without which we could not exist # 
human beings. One of the many approaches to te 
cancer problem is purposefully to discover, enbane 
and direct the antibiotie phenomena of cellular sl 
tissue antagonisms. This would supplement the hap 
hazard and usually chance diseovery of entirely for 
eign antibiotics produced by organisms far remov" 
from body cells. The fact that some of these forel# 
antibiotics have been found to be remarkably ants 
nistie to experimental cancers also supports this ide 
of looking for antibiotics for cancer cells in the 
itself, where the cancers originate and sometimes 4 
play quite unexplained alterations in rate of gt0™ 
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Obituary 





Selig Hecht 
1892-1947 


Selig Hecht, professor of biophysics at Columbia 
University, died suddenly on September 18, 1947, at 
the age of 55. Sinee the publication of his paper on 
“The Photie Sensitivity of Ciona intestinalis” (J. gen. 
Physiol., 1918, 1, 147), he had become a foremost 


Fauthority in his field, the physiology of vision. 


Selig Hecht was born in Glogow, Austria, on Feb- 
ruary 8, 1892. He received his education in the pub- 
lie school system of New York City, obtaining his 
B.Se. degree from the College of the City of New 
York in 1913. In 1913-14 he was a pharmacologist 
with the U. S. Department of Agriculture, going 
thence to Harvard for graduate training under G. H. 
Parker. 

From 1917, when he obtained his Ph.D., to 1921, 
Hecht was assistant professor of physiology at the 
College of Medicine, Creighton University. For the 
next 5 years, as a National Research Council Fellow 
in chemistry, he worked at Liverpool and Cambridge 
Universities in England, at the Naples Zoological 
Laboratory, at the University of Berlin, and at the 
Harvard Medical School. 


quired a wide international acquaintance and a circle 


During these years he ac- 


of friends which he maintained and cherished. 

Going to Columbia University in 1926, Hecht or 
ganized the Laboratory of Biophysics and in 1928 
became professor of biophysics. He set and main 
tamed an extraordinarily high standard for the work 
of his laboratory, which he developed as one of the 
Nearly 
a score of students whom he trained branched out in 
widely divergent aspects of general physiology and 
are actively engaged in research in biology, biochem- 
istry, physiology, biophysics, and ophthalmology. 

Except for his earliest scientific explorations, Selig 
Hecht worked entirely on the problems of photore- 
ception and vision, and few investigators have ever 
become such masters of their field. He pioneered in 
applying physicochemical principles to sensory physi- 
dlogy, using these principles lucidly and logically to 
demonstrate the existence of distinct chemical reac- 
tons in photoreeeption, to formulate quantitatively 
his concept of the sensory state, and to extend its 
‘plications to many visual phenomena. 
| Heeht’s wide biological knowledge gave him facility 
in finding the material most suitable for attacking a 
‘omplex problem, and his mastery of general physiol- 


productive research centers of the couniry. 


SCIENCE, January 30, 1948 


ogy enabled him to extend his findings with simpler 
organisms to the problems of human vision. The 
basie discovery of the photosensory reactions came 
from work on the clam, Mya arenaria, and the tuni- 
cate, Ciona intestinalis. With brilliant insight and 
with a perfection of technique he went on to study 
dark adaptation, scotopic visibility, visual acuity, in- 
tensity discrimination, and critical fusion frequency 
in man. These studies, and his work on the photo- 
chemistry of visual purple, demonstrated his ability 
to apply the methods of chemical kinetics to physiol- 
ogy. This ability he always combined with an aware- 
ness of the biological realities of his problems. Thus, 
in all his measurements of human vision he paid close 
attention to the duplex nature of vertebrate photo 
reception and to the particular anatomical distribu- 
tion of the rods and cones in the human eye. Again, 
as a biologist, he deliberately chose a very different 
visual system, the ommatidial eye of insects, to tes! 
theories of visual acuity and intensity discrimination 
which seemed valid for human vision. 

His mastery and use of the older data of his field 
were quite unusual, as was his appreciation of the 
relative merit of the classical researches. This is 
exemplified by a quotation from one of his early 
papers (J. opt. Soc. Amer., 1924, 9, 211), which also 
gives a sample of the elegant and lively style of 
Hecht’s 110 scientifie publications: 

Anyone acquainted with the field of physiological! 
optics knows that there exists a staggering mass of litera- 
ture deseribing different phases of the subject, . . 
(and) it is, therefore, with much trepidation that one 
presumes to write a paper concerned with the phenomena 
of vision. My hope, however, in doing so, is not to add 
to the existing material, but rather to subtract from it. 
If one can succeed in bringing a number of scattered 
phenomena into orderly arrangement, one decreases by 
so much the welter of unrelated facts that constitutes 
the present literature of visual science. 


Hecht’s best-known work of recent years was the 
determination of minimal quantal requirements at the 
threshold of vision for the human eye. A 
theoretical approach was combined with ingenuity and 


sound 
precise technique. Characteristically, the approach 
was made by two independent methods which gave the 
same result. ° 

Hecht’s wide knowledge of human vision was de- 
voted during the war to problems of military im- 
portance. He served on the Subcommittee of Visual 
Problems, Division of Medical Sciences, National Ke- 
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search Council, and on the Army-Navy OSRD Vision 
Committee, and was official investigator for several 
contracts with the Army, Navy, and Air Forces. 

For his work on vision Hecht received the Frederick 
Ives Medal of the Optical Society of America in 
1941. He was elected to the National Academy of 
Sciences in 1944. He was a member of many scien- 
tifie societies which reflected his interests in physies 
(Optical Society), in physiology (American Physio- 
logical Society), and in biology (American Society 
of Naturalists). 

Selig Hecht did not confine his interests to science 
alone. He was a musician and painter, a devotee of 
literature and the arts. These enthusiasms, as well 
as his interest in the political and social currents of 
the times, he shared with his students, imparting to 
them his sense of the connection of science, the arts, 
and society. 

An important facet of Hecht’s personality was his 
awareness of the social aspects of science. He was 
authoritatively acquainted with current views on, and 
experiments in, improving science teaching in the 
colleges and was a participant in his own university’s 
studies of this subject. He devoted considerable time 
and effort transmitting to very wide circles his love 
for science. His lecture courses at the New School 
for Social Research were of such caliber that Dr. 
Alvin Johnson, president emeritus of the New School, 
characterized Selig Hecht as “absolutely the best 
teacher I have ever known.” Heeht’s last book (E-z- 
plaining the atom. New York: Viking, 1947), on 
atomie energy for the general public, has received 
wide praise for its clear and very readable approach. 
This book was a result of his interest and experience 
in popular science education, and of his concern for 
a world facing the task of controlling atomic energy 
by converting it from a weapon of great destruction 
Because of this 
concern, Hecht was an active member of the Emer- 


to a powerful tool of civilization. 


gency Committee of Atomie Scientists—the only one 
of this small group who was not a nuclear scientist. 

Hecht’s scientific work stands as one of the finest 
examples in the expanding field of biophysics. His 
powerful intellect, insight, and wit have established 
him as an outstanding figure, but not many of the thou- 
sands of scientists who read his papers or who heard 
him lecture can realize the years of disciplined, rigor- 
Early 
in his eareer as an independent investigator, he at- 
tacked advanced mathematics and statisties, studying 
every morning from 7 to 9 o’clock, even during a 
period of severe illness in his family. Those who saw 
Selig Hecht in his laboratory during the years when 
he was developing his theory of color vision saw him 
scintillating with new ideas, deriving hitherto unsus- 
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ous training that were behind his lucid style. 








pected relationships, checking them by length reealcy, 
lations of Koenig’s and other classical data, gy, 
devising new experiments. Yet few who say jig 
genius and energy could have suspected that during 
these years he was subject to severe, frequent, long 
bouts of migraine. ; 

All who came in contact with Selig Heeht jy. 
mediately grasped one of his most important attri). 
utes, his joyousness. Hecht enjoyed everything |, 
did, in seience, in his painting, in living with }js 
family, his friends, and his colleagues. This joy 
filled him with enthusiasm for his every activity 
It was an essential ingredient in his excellence a 
scientist, lecturer, teacher, and writer. To the tas 
in hand he gave everything of himself. He love 
intellectual exercise, and, when the oecasion seemed 
to demand it, intellectual Yet this joy 
made Hecht friendly, sympathetic, and always ap. 
proachable. 

The loss of Selig Hecht is more than the loss of 
an outstanding scientist. It is a personal loss to 
friends in every part of the world. His sympathy, 
his criticisms, sometimes caustie yet friendly, made 
The scientific world is a 


combat. 


him a strong stimulant. 


luller place without him. 
tated <i Brian O’Briey 


The University of Rochester 
Harry Grvnprest 
Columbia University College of Physicians 


and Surgeons 
Emit Sits 


University of Utah Medical School 





At a meeting of the Army-Navy-NRC Vision Con- 
mittee shortly after Dr. Hecht’s death, the following 
resolution was adopted by members and associates: 


Resolved that in the death of Dr. Selig Hecht, profes 
sor of biophysics at Columbia University, on September 
18, 1947, visual science, not only in the United States but 
throughout the world, has suffered an irreparable os. 
His fundamental contributions to this broad field wer 
manifold. Among them, the following must be listed: 
early work on lower organisms which gave rise to lis 
fruitful formulations on the kineties of photo-receptiot; 
his validation of many of these ideas in direct studies f 
visual purple; his redetermination of many basic visu! 


functions through the application of improved biophys | 


cal techniques and creative theoretical thought ; his jmagi: 
native theoretical treatment and attack on color visio; 
and his resolution of the problem of the quantum rela: 
tions in the photo-sensory process. Our understanditg 
and experimental control of basie facts of visual sciente 
have been advanced immeasurably by the results of - 
creative imagination combined with intellectual elanity 
and honesty. 

Dr. Hecht’s contributions as a scientist were by ™ 
means restricted to his work in the laboratory. From 
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the beginning of the recent war he gave unsparingly of 
his time and knowledge to the solution of a wide range 
of military problems. He served as a distinguished mem- 


ber of our Committee and of other 


committees. 


tig’ 


NEWS 
and Notes 


The program of biological re- 
search at Pt. Barrow, Alaska, de- 
scribed in Science (August 22, 1947, 
p. 164) is now well under way. 
Through the Navy Department we 
have been able to obtain the four 
views of the installation shown on 
this week’s cover. These are: (up- 
per left) original laboratory, a 
quonset hut, 20 by 40 feet; (upper 
interior view of original 
physiological laboratory; (lower 


right) 


left) Laurence Irving, of Swarth- 
nore College, scientific director of 
the Arctie Research Station, and an 
assistant, Walter Flagg, also of 
Swarthmore; (lower right) animal 
quarters for specimens under study. 
We are informed that at the pres- 
ent time there are three laboratories, 
ill 40 by 100 feet, one for the Natu- 


Pal Sciences, one for the Physical 


Sciences, and the third for the En- 
fineering Sciences. The first two 
are two-story structures. 


About Peo ple 


Wendell M. Stanley, Nobel Prize 
"nner in chemistry in 1946, will go 
0 the University of California, Berke- 
*Y, in July as professor of biochem- 
‘try and director of a new Virus Lab- 
ratory. In addition to directing 
ochemical research on the Berkeley 
ampus and at the Medical School in 
a Franciseo, Dr. Stanley will co- 
erate closely with the state-wide 
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He was counselor and expert consultant on 
numerous occasions and directed many researches, and 
ndividually conducted both field and laboratory inves- 
‘tions to answer specific critical military problems. 


national advisory 





program of the College of Agriculture 
in the same field. The proposed virus 
research center will be the only one 
of its kind anywhere in the world in a 
university. 


Serge A. Korff, Lowell Greenberg, 
and L. G. Collyer, of New York Uni- 
versity’s College of Engineering, flew 
to Puerto Rico on January 16. While 
there, they will make cosmic-ray ob- 
servations as part of a long-range pro- 
gram designed to determine intensity 
variation of these rays in various parts 
of the world. Tests to be conducted 
will also inelude the charting of cosmie- 
ray strength with respect to altitudes 
Rubber balloons 5’ in 
diameter will carry aloft a number of 
instruments for making the desired 
measurements. 


up to 20 miles. 


M. H. McVickar, agronomist, Vir- 
ginia Agricultural Experiment Sta- 
tion, has been appointed chief agrono- 
mist, National Fertilizer Association, 
effective February 1. 


H. J. Muller, professor of zoology, 
Indiana University, will deliver the 
fifth Harvey Lecture of the current 
series at the New York Academy of 
Medicine on February 19, 1948. Dr. 
Muller will speak on ‘‘ Evidence of 
the Precision of Genetic Adaptation.’’ 


Robert Taylor Baldwin, secretary 
and treasurer, Chlorine Institute, New 
York, retired December 31 as trea- 
surer of the American Chemical So- 
ciety after 16 years of service. 


Robert L. Pendleton, Office of 
Foreign Agricultural Relations, U. 8. 
Department of Agriculture, and Johns 
Hopkins University, left December 31 
with an agricultural commission of 
the Food and Agriculture Organiza- 
tion to spend three months studying 


At the end of the war he enthusiastically embraced the 
role of educator of the public in basie concepts and im- 
plications of atomic energy. The role of educator was 
not new to him; he had long been recognized as a great 
teacher effective in training and stimulating werkers in 
diverse scientific fields. 
he was unique and has left an impress, both persona! 
and scientific, that will endure. 


As colleague, friend, and eritie, 


ways to improve the agriculture of 
Siam. The Mission’s headquarters 
will be in Bangkok. 


Grants and Awards 


Charles Allen Thomas, executive 
vice-president and technical director, 
Monsanto Chemical Company, St. 
Louis, Missouri, will receive the 1948 
gold medal of the American Institute 
of Chemists. Presentation of the 
medal will be made at the annual meet- 
ing of the Institute in New York City, 
May 8. According to Foster D. Snell, 
president of the Institute, Dr. Thomas 
will receive the award for his work in 
the development of atomic energy, his 
leadership in researeh, particularly syn- 
thetic resins, and his administrative 
ability and eneouragement of basic 
research. 


The Society of American Fores- 
ters’ official organ, The Journal of 
Forestry, carried in the August 1947 
issue an article on ‘‘Cheatgrass—-A 
Challenge to Range Research.’’ This 
article, by A. C. Hull, Jr., and Joseph 
F. Pechanee, forest ecologists at the 
Intermountain Forest and Range Ex- 
periment Station, Ogden, Utah, has re- 
ceived the Journal’s 1947 award of 
$100 because of its contribution to 
scientific knowledge, its readability, 
timeliness, and importance to the pro 
fession. 


Donald H. Menzel, of the Harvard 
Observatory, has won the $500 A. 
Cressy Morrison prize awarded each 
year by the New York Academy of 
Seiences for the best paper dealing 
with research in particular fields. Dr. 
Menzel’s paper dealt with the energy 
sourees of giant stars. The award 
also went to the Harvard astronomer 
in 1926 and 1928 for two other papers 
on different aspects of the subject. 
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The Bay State Society for the 
Crippled and Handicapped has made 
a.grant of $12,000 for the work of the 
Seizure Unit of the Neurological Insti- 
tute, Children’s Medical Center, Bos- 
ton, Massachusetts. 


The College of Dentistry, Ohio 
State University, has received a grant 
of $4,990 from the Research Grants 
Division, National Institute of Health, 
U. 8S. Public Health Service, to facili- 
tate the teaching of pathology, diag- 
nosis, and therapy of oral cancer by 
expanding the activities of the present 
staff and employing new personnel. 
The expanded cancer teaching program 
will be directed by Hamilton B. G. 
Robinson, professor of oral diagnosis 
and pathology at the College of Den- 
tistry. Teaching methods will include 
clinics, microscopic conferences, semi- 
nars, and lectures. 


Colleges and Universities 


The long series of observations 
necessary for making the many ad- 
justments required before the 200- 
inch telescope at Palomar Mountain 
Observatory is ready to begin an ac- 
tual research program began this 
month. Max Mason, chairman of the 
Observatory Council at CalTech, com- 
menting on the first observations, ex- 
pressed satisfaction that the test 
photographs could obtained so 
soon, pointing out that there was a 
lapse of almost a year after the 100- 
inch mirror was taken to Mt. Wilson 
before the first test pictures were 
made. John A. Anderson, of CalTech, 
who figured the 200-inch mirror and 
supervised its grinding and polishing, 
was the first observer. Others in the 
group included Ira 8. Bowen, who 
will be director of both the Mt. Wil- 
son and Palomar Observatories when 
the latter is completed; Edwin Hub- 
ble and M. L. Humason, of the Mt. 
Wilson staff; Russell W. Porter, who 
designed the building and assisted in 
designing the telescope; Marcus H. 
Brown, who had charge of the Cal- 
Tech optical shop during the 11 years 
of polishing and grinding; Bruce 
Rule, project engineer; Byron Hill, 
construction engineer; and J. G. Oort, 
visiting astronomer from the Nether- 
lands. 


be 
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The University of Notre Dame 
has increased its research expendi- 
tures for science and engineering this 
year from $120,000 to nearly $500,- 
000. According to the Rev. Dr. Philip 
S. Moore, dean of the Graduate 
School, the expanded program in- 
cludes projects in nuclear energy, 
electronics, cancer, new types of 
liquid fuels, synthetic rubber, peni- 
cillin pigments, insulin, germ-free ani- 
mals for the study of different types 
of diseases, antimalarial drugs, vita- 
mins, proteins, mineral metabolism, 
eause of tooth decay, nutrition, syn- 
thetic rubber, plastics, vaccines, tox- 
ins, and seed germination. 


The Photosynthesis Project, estab- 
lished by the University of Illinois 
Graduate College in the Department 
of Botany and directed by Robert 
Emerson, has recently added two re- 
search assistants, Victor Schocken and 
Shimpe M, Nishimura. Eugene I. 
Rabinowitch, one of the editors of the 
Bulletin of the Atomic Scientists, is 
also a member of the group. At 
present the laboratory is extending 
its studies on the quantum efficiencies 
of photosynthesis. 


The University of Cincinnati 
Chapter of Sigma Xi opened its 1947- 
48 program with an illustrated lecture 
on ‘‘Early Man in South Africa’’ by 
Dean George B. Barbour. The lecture 
was illustrated with colored slides and 
films taken during the course of a sum- 
mer’s field work as a member of the 
University of California Expedition to 
Africa (Science, June 13, 1947, p. 
616). Prior to the arrival of the main 
party under Charles Camp, of the Mu- 
seum of Paleontology at Berkeley, 
Dr. Barbour made a report on the cave 
sites in Makapan Valley now being 
excavated by the Bernard Price Foun- 
dation of the University of the Wit- 
watersrand. The recent finds there of 
early paleolithic implements in asso- 
ciation with a skull of Neanderthal 
affinities are being overshadowed by 
the discoveries made at Raymond 
Dart’s original site at Taungs and at 
Limeworks Cave at Makapan, from 
which further Australopithecine fos- 
sil material has now been recovered. 
The other sites studied included the 
Sterkfontein cave, where Robert Broom 
this summer exposed new skeletal ma- 
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Fellowships 


Smith College has four graduat 
Fellowships in Zoology available fy 
the year 1948-49, In addition to th 
Whipple-Wilder Fellowship ($900 j). 
cluding tuition) for full-time wor 
leading to the A.M. degree in om 
year there are three Teaching Feljoy. 
ships which are renewable for a ge. 


sity 

Steen! 
bohgjs 
ning, | 
Pp, Th 
stitute 
rine \ 
menta! 


ond year ($800 for the first yey M(UNE 
and $900 for the second year, ply The 
tuition). A requirement of part-tin. MMfour 8 
assistance in laboratory sections per. Migpers “ 
mits completion of work for the A.y Mie¢ts 

degree in two years under a Teach. Mmprogre 
ing Fellowship. Inquiries should mp: B 
directed to: Chairman, Department of Hat the 
Zoology, Smith College, Northampton, Mispecte 
Massachusetts. The 
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A Symposium on Trace Elements 
in Plant Physiology was held unde 
the sponsorship of the International 
Union of Biological Sciences at Roth- 
amsted Experimental Station, Har 
penden, England, November 5-7, with 


method 
eferrin 


rater-¢ 


B. Nemec, Laboratory of Plant Phys: ind th 
ology, Prague, as chairman. \X. J. if Tha 
Sirks, president of IUBS, has sent u Jn this 


the following report of the meeting, 
prepared by T. Wallace, of the Log 
Ashton Research Station, Bristol 
Ungland, acting chairman of the sy 
posium ;: 

In addition to Profs, Nemec aul 
Wallace, the following were in attent 
ance: D. I. Arnon, Berkeley, Califir 
nia; Winifred E. Brenchley, Rothat 
sted Experimental Station; H. Bu 
strém, Botaniska Laboratoriet, Lum 
Sweden; J. Erkama, Biochemical » 
stitute, Helsinki, Finland; L. Gisigt 
Eidgen. Agrikulturchemische Anstil 
Liebefeld-Bern, Switzerland; 2. / 
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Hewitt, Long Ashton Research 5 BiMlyze th 
tion; E, A. Jamalainen, Agricultutl My, 
Experiment Station, Tikkurita, Hel que f 
sinki, Finland; J. Lavollay, Consert Pans 
toire National des Arts et Méteh—igBudy p 
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paris, France ; Marie P. Lohnis, Agri- 
wltural College, Wageningen, Nether- 
E. G. Mulder, Agricultural Ex- 
eriment Station, Groningen, Nether- 
ands; M. Odelien, Agricultural Col- 
lege of Norway, Aas, Norway; L. 
geckles, Veterinary Faculty, Univer- 
of Utrecht, Netherlands; F. 


Ntion 
rd of 
vestj. 
itists, 


lands ; 


duate sity : é 

6 for MESteenb Jers, Kgl. Veterinaer. og Land- 
10 the IE boh#jskole, Landbrugets Jorddyrk- 
10 in. ning, Copenhagen, Denmark ; Margaret 


p. Thomas, Waite Agricultural In- 
stitute, Adelaide, Australia; Katha- 
rine Warington, Rothamsted Experi- 


work 
D one 
ellow. 
a See: 
; year 
» Plus 


(UNESCO), Paris, France. 
The symposium was conducted in 
four sessions, at which 14 short pa- 


t-time 
3 per mers were read to introduce the sub- 
» Ay Maects for discussion. The work in 


Teach. progress on trace elements 


uld be 
lent of 
mpton, 


at the Rothamsted Station was in- 
pected at the end of the meetings. 
The subjects presented covered a 
‘ide field, ineluded items of current 
wientifie interest and practical im- 
Mportance, and demonstrated the im- 
mense value of plant physiological 
studies in investigating problems of 
rop production and animal hus- 
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mental! Station; and S. N. Das Gupta 


under 
), Brenchley and Miss Warington 


Prof. Nemee, in his opening ad- 
ress, outlined the development of 
methods of research on trace elements, 
eferring in particular to the. early 
ater-culture experiments of Sachs 
nd the influence of Prof. Stoeckard, 
f Tharandt Forestry School, Saxony, 
n this pioneer work. He exhibited a 
ample of gold obtained from the ash 
Equisetum palustre 


id referred to the concentration of 
toplets of metallie mereury in the seed 
Mpsules of Holosteum umbellatum on 


Prof. Wallace and Mr. Hewitt out- 
ed methods in use in trace element 
It was 
visual methods can be 
Pplied to problems of deficiencies, ex- 


que for large-seale sand cultures by 
“ans of which he has been able to 
udy Problems relating to deficiencies 


of iron, manganese, boron, and molyb- 
denum. The various points of these 
two papers were illustrated by a com- 
prehensive exhibit of photographs. 

J. Lavollay outlined his method for 
the determination of the coefficient of 
action of mineral nutrients and illus- 
trated the application of the method to 
problems concerning magnesium nu- 
trition, showing how yield is related 
not only to the supply of magnesium 
in the nutrient but also to the total 
concentration of salts in the medium. 
He demonstrated not only the bene- 

















































ficial effect of phosphorus on the action 
of magnesium and the antagonism 
which exists between magnesium and 
potassium, but also the similarity of 


action of potassium and rubidium. 


Dr. Arnon, whose contribution was 
concerned with the criteria of essen- 
tiality for micronutrients, illustrated 
his points by reference to his investi- 
gations in California on the essential 
role of molybdenum in plant nutri- 
He suggested as the three cri- 


tion. 
teria of essentiality of any element: 


(1) The life cycle of the plant cannot 
be completed if the element is omitted. 
(2) The action of the element must be 
(3) The effect on the plant 
must be direct. The paper and the dis- 
cussion revealed the great practical 
difficulties of establishing ‘‘essential- 
ity’’ for elements required only in 
traces; nevertheless, it was thought 
that further refinements of methods 
might disclose the essential nature of 


specific. 


further elements. 


Points of special interest in trace 
element nutrition were discussed in 
papers by E. C. Mulder, J. Erkama, 
Mulder de- 
scribed experiments concerning the 
functions of copper and molybdenum 
in the metabolism of higher plants and 
microorganisms #d also referred to 
the application of his results to field 
Copper is 
regarded as a catalyst of oxidation 
processes, and molybdenum has been 
shown to be necessary for the reduction 
of nitrate N in higher plants and for 
the fixation of nitrogen by Azoto- 


Dr. 


and H. Burstrém. 


crops in the Netherlands. 


bacter. 


Dr. Erkama in his studies has re- 
garded the three elements Fe, Mn, and 
Cu as comprising one unit and has en- 
deavored to determine their relation- 
Manganese seems to be antago- 


ships. 


nistic to both copper and iron, and 
reactions with manganese seem to take 
place mainly in the vacuole sap. 
Copper, it is suggested, is able to re- 
move iron from the vacuole sap and 
oxidize it in protoplasm. 

Prof. Burstrém reported results on 
the action of manganese in roots. 
Manganese appears to catalyze nitrate 
reduction in roots and in this respect 
it may have a function similar to 
molybdenum in some plants. His re- 
sults show that, in roots, nitrogen in- 
creases the length of cells, phosphorus 
is concerned with cell multiplication, 
while manganese appears not to affect 
the ultimate length of the root. Mn 
may shorten the meristem region and, 
while imereasing the rate of root 
elongation, it also shortens the ‘‘ grand 
period’’ of growth. Manganese thus 
seems to have effects apart from those 
concerned with nitrogen. This paper 
brought forth discussion on the differ- 
ential effects of NH, and NO, with 
Aspergillus, excised roots, and attached 
roots in relation to redex systems. 

The practical application of trace 
element investigations to crop-produc- 
ing problems was discussed in the con- 
tributions of Dr. Gisiger, Prof. Steenb- 
jerg, Dr. Léhnis, Prof. Jamalainen, 
and Dr. Mulder, Wilhelminadorp (this 
last being communicated by Dr. 
Loéhnis). 

Dr. Gisiger described investigations 
relating to crop failures in Switzerland 
during the war, resulting from over- 
liming associated with deficiencies of 
beron and manganese. From his ex- 
periments he concludes that the dam- 
age from excess liming is due to the 
hydrating action of the OH~ anion. 
Boron tends to counteract this effect 
by dehydrating action, this being an 
alternative hypothesis to the fixation 
of boron by lime action. The OH” ion 
is regarded as causing the unavail- 
ability of manganese over an inter- 
mediate range of pH, availability in- 
creasing at low and high pH values. 
The range of low availability is simi- 
lar to that shown by Quastel, et ei., 
at which soil organisms are active in 
the oxidation of soil manganese. 

Prof. Steenbjerg outlined the main 
problems of trace elements investi- 
gated in Danish agriculture. Iron and 
manganese deficiencies are common in 
horticultural crops; copper deficiency 
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occurs in crops on the sandy soils of 
Jutland. Cobalt deficiency in cattle 
has also been recognized. Investiga- 
tions have been concerned largely with 
deficiencies of manganese and copper. 
With manganese the problems differ 
for sands and clays, and soil methods 
have been devised for advisory pur- 
poses. Organic matter is an important 
cause of copper deficiency, and the 
availability is greatly influenced by 
preceding crops. Grass is regarded as 
important in mobilizing soil copper. 
The copper content of plants has been 
shown not to be an infallible guide in 
the diagnosis of copper deficiency, 
since, when growth is severely stunted, 
the total copper content of the plant 
material (as percentage dry matter) 
may not be unduly low. A character- 
istic S-shaped curve is obtained relat- 
ing dry matter production and total 
copper content. Deficiency values oc- 
eur at the point of inflexion. 


Discussion of this paper showed that 
many problems concerned in availabil- 
ity of manganese and its relations to 
other elements in plants, e.g. Mn/N, 
require further study. 


Dr. Lohnis described her researches 
on the toxicity of manganese to crops 
in acid soils in the Netherlands. 
Phaseolus vulgaris and Vicia sativa 
were found to be highly susceptible, 
whereas oats and strawberries were 
resistant to damage. Resistance to 
excess manganese and susceptibility to 
manganese deficiency (as shown by 
oats) cannot be explained on the simple 
basis of ‘‘ease of absorption of man- 
ganese’’ from the soil, since some crops 
are susceptible (e.g. Phaseolus) and 
others resistant (e.g. strawberry) to 
both excess and deficiency of the ele- 
ment. 

Prof. Jamalainen gave an account 
of the occurrence of deficiencies of 
boron, copper, and manganese in crops 
of Finland. Boron deficiency is preva- 
lent in sugar beet, swedes, and apples, 
and occurs even on strongly acid soils, 
though the deficiency is accentuated 
by liming. Other crops affected are 
clover, celery, turnips, and white mus- 
tard. Copper deficiency is also an 
important problem, particularly on 
peats, but also on sands. Clay soils 
are less affected. Cereals, hay crops, 
potatoes, and root crops have all re- 
sponded to copper dressings. As the 
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soils of Finland are mainly acid, man- 
ganese deficiency is rare, though Marsh 
Spot of peas has been noted in Aland. 
The deficiency may occur on overlimed 
soils. 

The contribution sent by Dr. Mulder 
concerned the oceurrence of zine de- 
ficiency in fruit trees in Europe and 
referred in particular to apples, pears, 
and cherries in the Zeeland province of 
the Netherlands and to reported in- 
stances in apples in Hungary, Den- 
mark, and Switzerland. The Dutch 
examples occur on highly calcareous 
sands, and the deficiency can be cured 
by winter or summer sprays of zine 
sulfate. 

A novel paper of the symposium was 
contributed by Prof. Seekles. This 
referred to trace element problems in 
farm stock. The contribution showed 
clearly the similarity in plants and 
animals of many of the fundamental 
problems concerned with trace ele- 
ments. Thus, in both there appear to 
be direct and induced (or ‘‘condi- 
tioned’’) deiiciencies, and relation- 
ships betweer. elements may be of 
great importance. Moreover, as Prof. 
Seekles pointed out, trace elements are 
concerned with many linked series of 
enzyme reactions in plants and ani- 
mals, and the breaking of these series 
at different pomts from different de- 
ficiencies may result in varied or simi- 
lar pathological conditions. 

At the conclusion of the conference 
Dr. Arnon proposed that an endeavor 
should be made to adopt a term for 
universal use to replace the numerous 
current expressions used by different 
workers, viz. ‘‘ trace elements,’’ ‘‘ trace 
nutrients,’’ ‘‘ minor elements,’’ ‘‘ oligo 
elements,’’ ‘‘spuren-elements.’’ He 
was prepared to suggest the term 
‘*micronutrient elements’’ as a basis 
for discussion and agreed to prepare a 
memorandum on the subject. 


Elections 


The Ecological Society of Amer- 
ica, at its annual business meeting in 
Chicago, December 30, 1947, elected 
the following officers for 1948: Paul 
B. Sears, Oberlin College, president; 
William A. Dreyer, University of Cin- 
cinnati, vice-president; William A. 
Castle, Mary Washington College of 
the University of Virginia, secretary ; 


and Henry J. Oosting, Duke Unive. 
sity, treasurer. 


The American Allergy Foundatio, 
has elected Clyde Williams, directo, 
of Battelle Memorial Research Ing; 
tute, Columbus, Ohio, as its nation} 
president for 1948. Walter M, (hy. 
man, Cleveland, Ohio, president 
Ferro Engineering Company, yy 
elected to the Board of Trustees 
A. J, Carlson, well-known physiologig 
of the University of Chicago, is chai. 
man of the scientific council of th 
Foundation, which is a public seryig 
movement for the support of scientif, 
research and publie education in th 
field of allergy. 


The National Malaria Society bei 
its 30th annual meeting con jointly 
with the American Society of Trp. 
ical Medicine and the American Acad. 
emy of Tropical Medicine in Atiaita, 
Georgia, December 2-4, 1947. Th 
following officers were elected fo 
1948; president, E. Harold Hinma, 
Wilson Dam, Alabama; president 
elect, Wendell Gingrich, Galveston, 
Texas; vice-president, Nelson Rector, 
Atlanta, Georgia; direetor for a four 
year term, E. L. Bishop, Chattanoogi, 
Tennessee; and editor, Frederick L 
Knowles, Memphis, Tennessee. Mar 
tin D. Young, Columbia, South Cato 
lina, continues as secretary-treasuret. 


NRC News 


The Committee on the Publi 
Health Aspects of Brucellosis ™ 
recently at the National Academy # 
Sciences building in Washington 
diseuss the incidence, economic imp 
tance, treatment, and control of tii 
disease which is prevalent in domes 
animals and in man. 

Brucellosis (Bang’s disease, wit 
lant fever or Malta fever) is, ead 
year, responsible for heavy econo 
losses in cattle, swine, and goals ™ 
all parts of the world. It is estima 
that, in the United States alone, 
causes ai annual loss of more tM 
$50,000,000 to cattle owners . 
$10,000,000 or more to owners ° 
swine. The organism causing brute 
losis, first discovered by Bros 
1887, was not known to exist 2" 
United States prior to 1910, whet 
organism ‘was isolated in [lin 
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since that time scientists have dis- The disease is transmitted to man ment of the more chronic cases re- 
Univer. overed most of the fundamental facts through contact of the skin with in- quires further investigation. 

about the disease. The Committee fected animals and their secretions, The Committee believes that scien- 
ndation recognizes that there is urgent need as well as fresh tissues. This makes tists have discovered effective weapons 
diretty, IME for extensive researches, particularly it an occupational disease in large to be used against the disease, and 
h Inst, Manin the field of immunology and chemo- part, especially in packing pliant em- that if these are properly organized 
nations) IRMMEtherapy’ Brucellosis has thus far ployees, veterinarians, livestock pro- and used in a cooperative manner such 
[. Cha. MEwithstood every attempt made to cure ducers, and farmers. Man also con- as was done in the control of tuber- 
the disease by drug or by artificial tracts the disease by the ingestion culosis in cattle, brucellosis may be 
‘mmunity produced by vaccination. of unpasteurized milk. In recent controlled in animals just as efficiently 
Studies in immunology have been in years several epidemics have been as tuberculosis. 
progress for a period of 40 years or traced to the ingestion of raw milk. The eradication of brucellosis in 
more. The vaecine, as developed by There is some evidence that brucellosis animals is dependent upon three gen- 
of th ggthe Bureau of Animal Industry, U. 8. in man may also result from inhala- eral procedures. First, rules and 
: service IE Department of Agriculture, and in- tion of the organisms in contaminated regulations for the interstate move- 
scientify troduced in 1940 as an effective dust. ment of animals are essential. Sec- 
weapon to be used against the disease It is not easy to ascertain the an- ond, the test and slaughter method 
in cattle, has received much favorable nual incidence of human brucellosis should be carried out on an area basis. 
consideration and is utilized in all in the United States because of the Accredited herd states should be en- 
iety heli Mmeparts of the world. Vaccine, though difficulties encountered in making a couraged, and more attention should be 
yn jointly fmconferring a fair measure of protec- correct diagnosis, and not a!! active paid to owners of herds of animals 
f Trop fmmtion when introduced into young cases are reported to proper authori- free of the disease. Third, intelligent 
in Acad filmmcalves, has not produced a permanent ties, Dr. Alice Evans has calculated calfhood vaccination should be encour- 
Atlant, Mform of protection. It is not gen- that there are 30,000-40,000 active aged, and, in some instances, vaccina- 
17, TheMmerally used in mature animals, how- cases annually. A disturbing feature tion of calves should be combined with 
‘ted forever, because of the reaction that is the appearance of human cases due test and slaughter. 
Hinma,f™moccurs in too many vaccinated ani- to Br. melitensis, which has occurred Calfhood vaccination for control of 
resident mals throughout their lives. That in Iowa, Minnesota, and Indiana, the disease is a step forward in the 
alveston, Mmmvaccine possesses both advantages and Hogs are the source of this more over-all control program. All of the 
1 Rector, MMdisadvantages should be explained to malignant form of brucellosis. vaccine in the process of manufacture 
r a four fimall people interested in its utilization The diagnosis of human brucellosis is being properly supervised, but, un- 
‘tanoogs, min the control of the disease. The j, dependent upon laboratory proce- fortunately, some of the vaccination is 
lerick L@@@vaccine was recommended by the dures, and foremost among these is not being properly conducted. There- 
e. Mar fiGovernment in 1940 as an adjunct to, the isolation of Brucella from the fore, the Committee believes that if 
ith Car Mand not as a substitute for, other well- blood by cultural methods. M. Ruiz vaccination is not properly supervised, 
reagurel. Mi known and proved methods of control. Castaneda, director of Brucellosis Con- the use of vaccine may come into dis- 

Vaccination is to be regarded as a trol in Mexico, has described a more repute, resulting in the loss of a very 

supplementary measure in the control suitable medium for this purpose, effective weapon. 

RB the disease. Scientists, very early, which is now being employed in sev- Since the disease is rarely transmit- 

Publ perfected a highly accurate and de- eral U. S. laboratories. The blood ted from human to human, control of 
losis “iB nendable method of diagnosing the agglutination test is a dependable human brucellosis is dependent upon 
ademy “MIR disease when it occurs in cattle. This method for diagnosing brucellosis eradication of the animal reservoir. 


dent of 
y) Wag 
rustecs, 
Sidlogist 
is chajp. 


h in the 


a, ° ° 
— 7 test, known as the agglutination blood when the titer is 1 to 100 or higher. This can be accomplished only over a 
a serum test, is regarded as being as Blocking antibodies, analogous to the period of several years. In the mean- 
ne - dependable as is the tuberculin test Rh blocking antibodies, may cause time, the Committee recommends that 
omes 3 


used in the recognition of tubercu- negative agglutination tests, as de- all milk for human consumption 
losis among cattle. The test is also scribed by Dr. Griffitts, of the Na- should be pasteurized. 
valuable when used in swine but, to tional Institute of Health. The Com- Membership of the Committee in- 
date, it is net as efficient as it is mittee considered the opsonocyto- cludes W. W. Spink (chairman), Uni- 
when applied to cattle. As far as phagie and intradermal tests with versity of Minnesota Medical School; 
swine brucellosis is concerned, the test Brucella antigens as being the least W. L. Boyd, University of Minnesota; 
s of great help when used in a herd reliable diagnostic procedures and did LL. M. Hutchings, Purdue University ; 
of swine, but when individuals are not favor their general use. C. F. Jordan, Iowa State Department 
tested, the method of diagnosis is not The treatment of human brucellosis of Health; Carl L. Larson, National 
“pecially satisfactory. has remained in an unsatisfactory Institute of Health; and Carl F. 
The Committee is of the opinion state. Recently, promising results Mingle, Bureau of Animal Industry. 
that a more extensive educational pro- have been obtained in active cases fol- B. T. Simms, Bureau of Animal In- 
gram relative to the nature of the lowing the combined use of strepto- dustry, John C. Ransmeier, NRC, and 
disease in the various animals, includ- mycin and one of the sulfonamides, Raymund L. Zwemer, NRC, are mem- 
;"g man, is of utmost importance. especially sulfadiazine. The treat- bers ex officio, and Alice C. Evans, 
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Washington, D. C., is consultant. 
Others attending the meeting were M. 
Ruiz Castaneda, Surg. Capt. R. A. 
Graff, of the British Navy, and J. J. 
Griffitts. 





The Atomic Energy Commission 
has announced a realignment of its 
research program at Clinton National 
Laboratory, Oak Ridge, Tennessee. 
This realignment provides for con- 
solidation at the Argonne National 
Laboratory, near Chicago, of the re- 
actor development program projected 
for both Clinton and Argonne National 
Laboratories. The over-all reactor 
program will be under the direction of 
Walter H. Zinn. Transfer to Argonne 
of that phase of the reactor program 
originally planned at Clinton National 
Laboratory is expected to take from 
12 to 18 months. During the transi- 
tion period, the Commission will exert 
every effort to maintain the impetus 
in the program. 

The Commission explained that con- 
solidation in the planning and execu- 
tion of reactor research and develop- 
ment is essential in order to secure the 
maximum results. It is hoped to bring 
together in the new Argonne reactor 
laboratory many of the people who 
have already contributed to this field, 
and to build a strong staff in both the 
science and technology of this new 
field. 

Clinton National Laboratory will 
maintain its position as a center for 
basie and applied research in problems 
of atomic energy. Basic research pro- 
grams will be maintained and de- 
veloped there in the fields of biology, 
physics, chemistry, and health physics. 
A well-developed program also will be 
maintained in isotope research, produc- 
tion, and distribution and full use 
made of the graphite reactor situated 
at Clinton National Laboratory as a 
research tool. In addition, the Com- 
mission looks forward to an enlarged 
program in chemical engineering and 
chemical process development with em- 
phasis on industrial application. 

To carry on the Commission’s re- 
search program at Clinton National 
Laboratory, the Commission has en- 
tered into an agreement with Carbide 
and Carbon Chemicals Corporation for 
operation of that facility. A definitive 
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contract which is now being worked 
out by AEC and Carbide will run 
through 1951. The contractual con- 
cept in relation to the Laboratory’s 
activities provides for permanent oper- 
ation of the Laboratory as a national 
facility. Meanwhile, a letter agree- 
ment has been signed between AEC 
and Carbide for the assumption of 
operation of the Laboratory not later 
than March 1, 1948. Monsanto Chemi- 
eal Company, which has operated the 
Laboratory since July 1, 1945, will con- 
tinue as interim operator of the Lab- 
oratory until Carbide assumes opera- 
tions. 

The contract with Carbide for opera- 
tion of Clinton National Laboratory 
will provide for a strong program of 
basic research. The contractor has 
assured the Commission of his best 
efforts toward this objective. 

Other factors in the operation of 
Clinton National Laboratory as a 
national facility are: 

(1) The Oak Ridge Institute of Nu- 
clear Studies, Inc., composed of 14 
member universities in the South and 
Southwest, will play a leading part in 
the Laboratory ’s activities and help in 
carrying forward the basic aspects of 
the training program. 

(2) Construction of new permanent 
buildings as well as alterations and 
improvements to existing utilities and 
facilities will be an important part of 
the revised program. The extent and 
character of the construction program 
will develop from proposals the con- 
tractor will be asked to submit to the 
Commission. 

(3) The definitive contract under 
which the Carbide and Carbon Chemi- 
cals Corporation will operate the Lab- 
oratory will provide that the Labora- 
tory, as a facility, will be an alto- 
gether different function from the 
present U-235 production phase which 
Carbide also operates at Oak Ridge. 

Originally scheduled to take over 
operation of Clinton National Labora- 
tory on January 1, 1948, the University 
of Chicago withdrew from the contract 
for operation of the Laboratory at the 
request of the Atomic Energy Commis- 
sion due to the realignment in research 
and will center its efforts on operation 
of the expanded program at the Ar- 
gonne National Laboratory under the 
new arrangement. 





The Argonne Laboratory wil] Con. 
tinue and further develop its presen: 
research program in the related basic 
sciences in cooperation with 29 aggo¢. 
ated educational and research institp. 
tions of the Middle West. 


The U. S. Department of Agricy. 
ture’s Graduate School is sponsoring 
a special seminar series on Food Tech. 
nology—Principles and Practices gy. 
ing the spring semester starting in 
February. Leading specialists fro 
the food industry will speak on the 
various aspects of the subject, includ. 
ing processing, preparation, packaging, 
and storage. A. H. Warth, research 
director, Crown Cork and Seal Com. 
pany, and members of the Maryland 
Section, Institute of Food Technolo. 
gists, have technical direction of the 
series. Seminars are to be held from 
7:00 to 9:00 P.M. on Wednesdays 
beginning February 4. Those inter. 
ested may register in Room 1031, South 
Building, Department of Agriculture, 
Washington, D. C. The fee is $18, 


’ 


The two-week course in the 
Laboratory Diagnosis of Parasitic 
Diseases, to be given by the Labora. 
tory Division of the Communicable Dis. 
ease Center, U. 8. Public Health Serv- 
ice, 291 Peachtree Street, Atlanta, 
Georgia, for laboratory directors and 
senior staff members (Science, Novem- 
ber 21, 1947, p. 489), has been sched- 
uled for March 8-19. 


Make Plans for— 


Conference on “Current Trends 
in Social Psychology,” March +, 
University of Pittsburgh, Pittsburgh, 
Pennsylvania. 


Optical Society of America, winter 
meeting, March 4-6, Hotel Pennsy! 


vania, New York City. 


American Association of Immu- 
nologists, March 15, Atlantic City, 
New Jersey. 


American Physiological Society, 
March 15-18, Convention Hall, Atlan- 
tie City, New Jersey. 


American Society for X-Ray and 
Electron Diffraction and Crystallo- 
graphic Society of America, April 
1-3, Yale University, New Haven, 
Connecticut. 
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Comments and 
Communications 


pH-Fluorescence of Pyrolyzed Amino Acids 


Dry amino acids, heated until brown, produce fluores- 
cent substances. In solution, fluorogens from most amino 
acids show a rather flat pH-fluorescence curve, with a 
slight intensity peak at pH 4-6. However, tryptophan 
and tyrosine, treated in this way and the resulting fluoro- 
gens dissolved in water, and the intensities of fluorescence 
measured at pH 2, 4, 6, 8, and 10 using buffers, exhibit 
4 most surprising behavior. With increasing pH, the in- 
tensity of fluorescence of tyrosine fluorogen rises sharply, 
while the intensity of fluorescence of tryptophan fluorogen 
decreases just as markedly. We hope someone can pro- 
vide an explanation for our observation. 

A. R. Patton and E. M. ForEMAN 
Colorado A & M College, Ft. Collins 


Benzene Hexachloride and Poultry Meat 


Benzene hexachloride is capable of tainting the flesh of 
poultry if it is misused about the poultry house. There- 
fore, | do not wish to question the data presented by Hix- 
son and Muma (Science, October 31, 1947, p. 422), but 
these investigators indulged in an unwarranted intgr- 
pretation when they implied strongly that all prepara- 
tions containing the chemical should be taboo about poul- 
try. This question has been investigated in our labora- 
tory by H, 8. Telford, who resigned recently to become 
professor of entomology in a leading land-grant college. 
Dr. Telford’s results will be published in the Journal of 
Economie Entomology, and I shall only describe his con- 
clusions at this time. ; 

If one sprays a chicken coop with crude benzene hexa- 
chloride, he will find it a most unpleasant job. Further- 
more, eggs laid in the house or poultry confined in it 
will be tainted just as the Nebraska investigators found. 
Fortunately, however, the gamma isomer is the most 
active insecticide of the crude mixture, and it possesses 
little odor. By extracting crude benzene hexachloride 
with fuel oil, one may eliminate much of the objectionable 
odor from an inseeticidal preparation. We have em- 
ployed such a solution of benzene hexachloride for the 
destruction of poultry lice and mites by spreading 1.5 ec 
of the oil containing 1.25-1.50% gamma isomer on each 
running foot of the roost. This product is applied easily 
after the manner of nicotine sulfate solutions used for- 
merly. It has important advantages over nicotine prepa- 
rations, because it is more easily applied, is more effec- 
tive, is cheaper, and is less dangerous to the operator as 
Well as to the poultry flock. 

We have earefully explored possible tainting of flesh 
of birds using heavily dosed roosts as well as eggs laid 
by such birds. It is possible to detect a faint odor of 
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benzene hexachloride on the feathers of the living bird, 
but no individual of several tested was able to distin- 
guish between the flesh of birds using treated and un- 
treated perches. 
of a pullet from a treated coop and the same thigh of 
a smaller cockerel from an untreated coop correctly 
named the sexes of the two birds, but was unable te 
detect off-flavors of any sort. 
come a new and more effective weapon against the ex- 
ternal parasites of poultry which cost us $85,000,000 a 
year, according to the 1942 yearbook of the U. 8S. De- 
partment of Agriculture. 


One volunteer who was served a thigh 


Therefore, we should wel- 


Paut D. HARwoop 
Dr. Hess & Clark, Inc., Ashland, Ohio 


Chloromycetin and Streptothricin 


Recently the discovery of a new antibiotic, Chloro- 


mycetin, was announced by a group of workers from the 
*Research Laboratories of Parke, Davis & Company to- 
gether with Dr. Paul R. Burkholder, of Yale University 


(Science, October 31, p. 417). 
The actinomycete producing this antibiotic was isclated 


by Dr. Burkholder from soil obtained from Venezuela. 
It is interesting to note that this same antibiotic was ob- 


tained from an actinomycete isolated from a compost soil 


on the horticultural farm of the Illinois Agricultural 
Experiment Station at Urbana. 
the course of screening antibiotic-producing actinomycetes 
in our laboratories, isolated one which seemed to show 
considerable promise in preliminary tests. 


Dr. David Gottlieb, in 


A sufficient quantity of the ‘‘beer’’ for chemical puri- 


fication was obtained in shake flasks, and this was sub- 


mitted to Dr. H. E. Carter, of the Department of Chem- 


istry, who succeeded in obtaining the antibiotic in a 
crystalline form and determined some of its physical 


and chemical properties. A crude preparation was tested 
for toxicity to animals. Dr. Gottlieb ran a number of 
‘*spectrum’’ tests against a wide range of bacteria and 
fungi, using both the crude preparation and the erystal- 
line material. He also made a detailed study of the or- 
ganism, which he found to be closely related to Strepto- 
myces lavendulae, which produces streptothricin. 

At this stage of the investigation it was learned that a 
similar antibiotic had been obtained in the Research 
Laboratories of Parke, Davis & Company. 
of their data with ours revealed that the physical, chemi 
eal, and biological properties of the antibiotics were identi- 
eal and that the organisms concerned were very similar. 
Further investigation of this antibiotic was discontinued 
by the Illinois group on learning of the advanced stage of 
the research at the Parke, Davis laboratories. 

Production of an antibiotic from organisms isolated 
from these two widely separated regions, together with 
the fact that the organisms concerned are very similar 
to, if not identical with, the streptothricin-producing ~ 
Streptomyces lavendulae, give rise to some interesting 
speculations. 

H. E. Carter, DAviID GOTTLIEB, and H. W. ANDERSON 
University of Illinois, Urbana 
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Regression of Lymphosarcoma Produced 
by Intraperitoneal Administration 
of 95% Ethyl Alcohol! 


ALLAN D. Bass and MArIon L. H. FREEMAN 


Department of Pharmacology, 
Syracuse University College of Medicine 


During the process of screening chemicals for the treat- 
ment of mouse lymphoma it was found that 95% ethyl 
alcohol, which was being used as a solvent, produced 
regression equivalent to that obtained by the test com- 


pound plus the solvent. Since it has been shown that 


TABLE 1 


TuMOR RESPONSE TO INTRAPERITONEAL ALCOHOL 























Tumor response* 
a | | ~ 
z : ie = S 
Treatment E | s So | ° 7, Remarks 
a A ne a & 
> om | 9 fe ig_|¢e 
= = 2S 46 | S 
oS > an iat Z 
Alcohol 95% 0.06 9 2 2 0 5 dead in 
24 hrs 
95% 0.04 9 7 1 
95% 0.02 9 5 2 1 1 dead in 
24 hrs 
“ 19% | 0.3 9 0 tee fay. 
Untreated 9 0 want 9 











* Only changes occurring within the first 48-hr period are 
included. 


stress produced by various techniques causes a lympho- 
penia (2, 4), it seemed possible that we were encounter- 
ing a similar phenomenon affecting the malignant lympho- 
cyte. Very little attention has been given to the ques- 
tion of the ‘‘alarm phenomenon’? in relation to lymphoma 
or the circulating malignant lymphocyte. Selye (4) has 
stated that colchicine, a drug causing destruction of nor- 
mal lymphoid tissue, is an ‘‘alarm’’-producing drug. On 
the other hand, it has recently been reported by Lu and 
Kirschbaum (3) that urethane does not act through 
adrenal mechanisms in causing regression of experimental 
lymphoma. Because of such reports it was of interest to 
us to determine whether the effect of the injected alcohol 
was due to alcohol per se or to some stimulus or stress 
initiated by the concentrated drug. 

Two groups of animals were employed. One was given 
ethyl aleohol in 19% concentration, and to the other 
group various amounts of 95% ethyl alcohol were ad- 
ministered. Daily injections were given intraperitoneally, 
and tumor size was recorded daily. C3H mice obtained 
from the Roscoe B. Jackson Memorial Laboratory and 


2 These investigations have been supported by a grant-in- 
aid from the National Cancer Institute. 
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ee, 


bearing 6C3HED tumors were used. All animals were fed 
Purina dog chow ad libitum. 

There was a high mortality in the group of animals 
receiving concentrated alcohol solutions. Gross inflam. 
matory changes were seen in the peritonea and intestines 
of animals so treated. Usually the process was rather 
localized, but in a few mice there was a more generalized 
reaction with a slight amount of bloody fluid present jy 
the abdominal eavity. 





Fic. 1. Histological sections from C3H mice bearing 
oeatoae 6C3HED tumors: (1) Animal was sacri- 
ficed 48 hrs after the first of two doses of 0.02 ce of 95% 
ethyl alcohol, administered 24 hrs apart. Note cellular 
disintegration. Magnification, x 880. (2) Animal sacri- 
ficed 72 hrs after the first of three daily doses of 0.3 cc 
of 19% ethyl alcohol. Note the absence of any histo- 
logical abnormality. Magnification, x 880. 


No symptoms or signs of toxicity were noted with the 
administration of diluted alcohol, and no tumor regression 
was obtained. However, a high percentage of all ani: 
mals receiving concentrated aleohol showed tumor regres 
sion (Table 1). 

It was evident that alcohol in itself was probably not 
responsible for the regression of the tumors, since 0.30 ¢¢ 
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of 19% ethyl aleohol (equivalent to 0.06 ce of 95% 
ethyl alcohol) caused no change in the tumor, whereas 
0,02 ce of 95% ethyl alcohol produced marked reduction 
in the tumor size. This was confirmed by histological 
studies (Fig. 1). The histological changes seen in the 
tumors of animals receiving the concentrated alcohol re- 
semble those obtained with bis(f-chloroethy]) sulfide (1), 
the main feature of which is diffuse cell necrosis through- 
out the entire tumor. These changes are qualitatively 
not unlike spontaneous cellular changes seen in large 
lymphoid tumors; however, quantitatively the difference 
is quite striking. 

Since there is much current interest in the response of 
lymphoma to various chemical agents, it is an appropriate 
time to call attention to the fact that the normal lympho- 
cyte can be affected both in the circulating blood and in 
lymphoid structures by indirect action of chemical sub- 
stances. Moreover, the data presented show that this 
same type of response can be produced in malignant 
lymphoid tissue. At present we are not prepared to say 
that this effect of concentrated alcohol on the malignant 
lymphoeyte is mediated through the adrenal, as Selye 
has suggested for the normal lymphocyte in the case of 
colchicine-treated animals. However, it appears that the 
nonspecific damage caused by the concentrated alcohol, 
and not the ethyl alcohol itself, is responsible in some 
way for the malignant lymphocyte effect. 
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Some Biological Effects Due to 
Nuclear Fission ! 


C. A, Topras, P. P. WeyMouTs, and L. R. WASSERMAN 


Division of Medical Physics, 
University of California, Berkeley 


G. E. STAPLETON 
Clinton Laboratories, Monsanto Chemical Company 


Since direct interaction of neutrons with the atoms and 
molecules of the animal body is small, most of the bio- 
logical effects produced by neutrons are due to secondary 
ionizing radiations. As is well known, fast neutron 
effects are due mainly to recoil nuclei from elastic col- 
lisions in the tissue (1). Thermal neutrons exert their 


‘It is a pleasure to thank J. H. Lawrence for his active 
participation. We are also grateful to A. Hollaender, P. S. 
Henshaw, and J. G. Hamilton for discussions and use of their 
facilities ; to R. L. Dobson, H. O. Anger, Constance Tregillus, 
and Jean Luce for their collaboration; and to the Radio- 
logical Unit at Clinton Laboratories for courteous coopera- 
tion. This document is based on work performed under 
Contract No. W-7405-eng-48 for the Atomic Energy Project 
at the Radiation Laboratory, University of California. 
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effect primarily through ionizing radiations produced in 
transmutations of the elements composing the body and, 
to a lesser extent (~ 1%), through neutron-induced radio- 
activities. The relative importance of various nuclear re- 
actions in causing biological effects has been elucidated 
by Zirkle (17) and his collaborators. 

Localized effects may be artificially produced in the 
animal body or in selected organs if one deposits in the 
body or organ some element A, the cross section of which 
is relatively high for a suitable slow seutron-induced 
transmutation. If the organism is then bombarded with 
slow neutrons, the action of the disintegration products 
and of induced radioactivities resulting from the inter- 
action of the neutrons and atoms of element A will be 
superimposed on the general effects of the neutrons. Sev- 
eral elements with suitable properties for such use are 
known. Among them is boron, where the _B1° (n, q), Li’ 
reaction has a high cross section. The lithium nucleus 
and the alpha particle emitted in this reaction produce 
ionizations in the tissue. Kruger (8) suspended tumor 
slices in boric acid solution and bombarded them with 
slow neutrons. With neutron doses above a certain level 
these tumors would no longer grow after transplantation. 
On the other hand, control tumor slices untreated with 
boric acid were not affected by neutron doses up to a 
much higher level. Likewise, boric acid without neutrons 
was without effect. Zahl, et al. (15) infiltrated sar- 
comata in vivo with lithium and boron compounds. Lié 
splits into an alpha particle and tritium on slow neutron 
bombardment. These disintegration products caused re- 
gression of some of the sarcomata. The same authors 
also showed that azo-dyes containing lithium can be local- 
ized to some extent in tumors. 

To our knowledge, fissionable materials have not been 
used thus far in studying the biological effects of fission 
fragments and their radioactivity produced in vivo.2 The 
study of such effects is interesting for at least three 
reasons. First, the knowledge of the specific effectiveness 
of heavily ionizing fragments may be of importance in 
understanding the mechanism of radiation effects. It 
should be mentioned that alpha particles and protons 
are known to cause change in animal tissue more effee- 
tively per unit energy transferred than electrons, and it 
is not unreasonable to assume that the heavily ionizing 
fission fragments might be even more effective than alpha 
particles. Secondly, the use of fission in vive also has 
potential application in radiation therapy, particularly if 
fissionable elements can be incorporated into compounds 
which may localize at specific sites in the animal body. 
Steps in this direction have been made for example, by 
MeClintock and Friedman (10), who were able te com- 
bine uranium with certain antibodies. Finally, the knowl- 
edge of in vivo fission effects is of interest from the point 
of view of radiation health protection in atomic energy 
plants and laboratories. 

An over-all view of numerical factors involved in a 
comparison of the properties of neutron disintegration 
of elements important to this discussion may be ob- 


2Zahl, et al. (15) mentioned the possibility of the use of 
uranium. 
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tained from Table 1. H and N are the elements pri- 
marily responsible for slow neutron effects in normal 
tissues; other tissue constituents—C, O, P, Ca, 8S, ete.— 
make only minor contributions. It is assumed in the 
calculations that the size of the tissue is quite large, so 
that all the energy in the 2.2 Mev gamma ray liberated 
in neutron capture by hydrogen is absorbed. This table 
indicates that usually a rather small concentration of Li, 
B, or U should give observable localized tissue effects 
with neutron bombardment. In certain experiments even 
smaller concentrations may be effective. For example, 


From consideration of the table given, with correction, 
made for the laboratory mouse, it was believed that as 
little as 2.2 wg of U235/gm of mouse tissue would exer 
a demonstrable effect on the tissue after neutron bon. 
bardment. In the experiments, however, much highe; 
concentrations (of the order of 1 mg of U235/gin of tis. 
sue) were used in the hope that the ensuing effects woujq 
be clearly demonstrated even at a low neutron fiyy 
Such concentrations of uranium were produced by ag. 
ministration of a relatively nontoxic compound, colloida| 
UO, (suspended in 5% glucose in water). When 5 mg 


TABLE 1 


COMPARATIVE DISINTEGRATION DATA OF A FEW ELEMENTS BOMBARDED WITH THERMAL NEUTRONS 
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Isotope 1H? 
Jeotepe abum@ance (9%) os bva0 ceoscse 99.98 99.62 7.5 18.4 0.71 
Transmutation process .......ccseceves (n, ¥) (n, p) (n, H?) (n, a) (n, f) 
Process cross section x 104 cm? ........ 0.31 (12) 1.7 (11) 860 (12) 8,525 (12) 420 (2) 
Energy liberated/disintegration in Mev 23 4.6 2.8 - 159% (7) 
Mean energy loss of disintegration prod- 
ucts/p tissuet (Mev/p) ........-+-- 0.002 0.067 16 15 9 (11) 
secondary (protons) (alphas) (alphas) fission 
electrons recoils 
Amount of isotope needed to liberate 
same energy as 1 gm wet tissue (gm) 0.104 0.96 1.06 x 10+ 7.1 x 105 2.6 x 10” 
Correction factor for biological effective- 
ness of dense ionization ............ 1 4 (16) 7 (16) 7 (16) 27t 
Isotope needed to produce biological 
effect equal to neutrons alone in 1 
16 x 10 7x10 


gm wet tlemme (605) ..ccccarvesssse 0.112 0.25 





11 x 10° 





* Radioactivity of fission products (— 25 Mev) neglected. 
+ 10% hydrogen and 3% nitrogen assumed in tissue. 
t As determined in the present paper. 


in small animals such as the mice used in our experi- 
ments, the gamma rays produced in neutron capture by 
hydrogen are only slightly absorbed (~ 3%); conse- 
quently, smaller amounts of localized material suffice to 
give equivaient effects. In man, approximately 30% of 
the gamma rays would be absorbed. However, if fission- 
able materials are used, there are certain limiting fae- 
tors: the alpha radioactivity should not exceed a certain 
level if one is to avoid long-time radiation effects, and 
the amount introduced into the tissue should not be in 
such a form or in sufficient quantities to produce toxic 
reactions. The figures in Table 1 are only true when 
thermal neutrons are used. Slow neutrons obtained from 
conventional sources usually are not strictly thermal. 
Finally, a correction should be made for absorption of 
neutrons in the overlying tissue, which cuts down the 
neutron intensities for the deeper layers by a considerable 
factor. The table also shows the mean energy loss of the 
disintegration fragments per micron of tissue. Fission 
recoils have extremely high energy loss and correspond- 
ingly short range, a few cell diameters only. 
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of U in this form was injected intravenously into Bagg 
albino mice, only 20% of the animals died in the first 4 
weeks. This form of uranium is much less toxic than 
uranyl! nitrate, for which the LD, is about 150 yg of U. 
The toxicity of UO, colloids was found to depend on the 
mean particle size. When this was 0.15, most of the 
uranium was taken up and fixed in the reticuloendothelial 
system. Table 2 shows typical distribution data, ob 
tained by counting the alpha particles from aliquots of 
ashed tissue. 

The distribution remains essentially the same for 4t 
least 10 days. On the whole, the distribution data ar 
quite similar to those given by Jones, et al. (5, 6) for 
colloidal chromic phosphate labeled with P32. It is pos 
sible that the uranium deposited in the bones and kidneys 
comes from the fraction of the colloid containing very 
small particles or UO,** ions. 

UO, colloid prepared from enriched U235 (95%) was 
given intravenously to 22 8-week-old Bagg Albino mice. 


8 This was proven by alpha-ray autoradiography (to be pul 
lished). 
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ons The dose was 2 mg of uranium contained in 0.3 ml. at the time of death (spleen weights were roughly 4 of 
L as Three days later, these mice were bombarded by a sub- the normal). The spleens were paper thin and gray or 
ert lethal dose of slow neutrons, using the techniques and black in color. The dose to the spleen, due to fission re- 
om- experimental facilities previously developed by P. 8. coils, was about 15,000 r.e.p.,5 in addition to about 3,000 
sher Henshaw and his collaborators at the Clinton pile. All r.e.p. from delayed effects of the radioactive fission prod- 
tis- of the mice in this group EUB (enriched uranium bom- ucts. Liver weights were generally below normal. The 
yuld parded) died within 3 weeks after bombardment. In livers appeared pale, were often mottled, some had round 
lux, order to demonstrate that the presence of uranium fission necrotic areas, and others looked hemorrhagic. The liver 
ad- was important in causing lethal effects, a number of con- _ fission dose was approximately 3,700 r.e.p. The kidneys 
ida] were pale in most of the animals. In a few, intraperi- 
mg TABLE 2 | 
7ypICAL DISTRIBUTION OF URANIUM IN THE TISSUES OF BAGG aa apemealing 
Acgino Micg, 5 Days AFTER INTRAVENOUS INJECTION Acute LETHAL EFFECTS IN AN EXPERIMENT TO EVALUATE 
oF 2 MG OF UO: COLLOID BIOLOGICAL EFFECTIVENESS OF URANIUM FISSION 
Density of 7 
: Organ 7 ee distribution oF te 
amount given Pos 
(mg/gm tissue) ag cr 
— 7 
| A keeyen” gies Bagg Albi G2 8 i 
Liver... seg eee 58 45 rare et Ee - = 
Spleen ..+.caenaee aeees 25 1.8 Ses 38 | a. 
‘arcass (incl. fat, muscle, aeZ¢: ae ue = °, 
brain, bone marrow) .. 6.7 S A = A 5 y- oe ir 
Gat ..ccceceeanaeaa een 1.3 428 «a > & we : 
LOMSD .cccncbeeeeebane 1.0 a | 
Kidney .onsdeped «i wens 0.6 Enriched uranium EUB 2 1.7 x 10 22 100? 
Excreted in first 48 hr .. 0.5 bombarded n/em* 
Tail (site of injection) .. 3.1 
— . = Uranium control cc 2 - 25 0 
Total accounted for, 96.2. 
Enriched uranium EUC 2 18 0 
trol f mi f th . 5 control 
trol groups of mice of the same strain were also run. 
Toxicity or alpha radioactivity of uranium did not cause gnyriched uranium EUX 2 310 rz 12 0 
the observed effects, because all mice in control groups X-rayed 
UC (uranium control) and EUC (enriched uranium con- 
s . . y . — L 20 
trol) who had received colloid with U238 and enriched U, err pei ane - . 
respectively, but no exposure to neutrons, lived. Neutron 
bombardment alone did not kill any of the mice in the Normal X-rayed NX - 310 r¢ 25 0 
NB (normal bombarded) group. In addition to the above ( 
Normal control NC - - 20 0 


4 groups of mice, a fifth one, EUX (enriched uranium 
X-rayed), showed that irradition of mi ini . 
richea We leth = containing on * All groups were transported by air on the 10th day after 
a ium was not lethal unless fission was also pro- jeutron bombardment from Oak Ridge, Tennessee, to Berke- 
duced. In this experiment, X-rays of a biologically ley, California. No ill effects were noted on the colony sub- 
agg equivalent dose were substituted for neutrons.4 These sequently. Of the EUB group, 90% had already died at the 











= data are summarized in Table 3. time of the transportation. 
- , 2 - : ae 
v _ The animals in group EUB showed the signs of radia-  in0 pasis of our physiological studies we consider 1.7 x10" 
ine _ effects: ruffled fur appeared 2 or 3 days after bom- _n/cm:? on its gross effects equivalent to 310 r of 150 kv X-ray 
the bardment; in 3-14 days most of them had arched backs, on our particular mice. The thermal neutrons were con- 
as - some developed diarrhea. This group showed an taminated with some y rays and fast neutrons. 
ob rie = weight loss of 0.7 gm daily until death, the mean 5 AE Se SS WHE SS wores. 
sof oy re i wieam el control groups, UC, = toneal hemorrhage was present; lymph nodes were small | 
a mt ght during the first few days, d occasionally hemorrhagic; anemia was apparent in 
regained this loss within a week, and gained weight there- wis me aly “ 
as ifter. Postmortem examination failed to give positive “es — nar - — , 
are evidence 66: Giiileaiiill GA WAaAG. Wad’ tb ‘altace 08 Gandia. Tissues for histological studies were taken from a 
for tion on the organs which had the meet chien a number of animals of the EUB group immediately fol- 
DOs mistakable,- ‘Mieaibeniesbnal ieidiian nw tent UA hb lowing death. In these the spleens, livers, and kidneys ; 
eys ? ‘ showed the most marked changes. The germinal centers 
ery ‘Neutron dose (Dn) and X-ray dose (Dx) were considered Of the spleens were shrunken with a decrease in the num- 
to be blologigaipiegutvatent: tf Da a Dx os ber of lymphocytes; the livers showed severe central fatty 
was . Ld neutron Ld X-rays’ degeneration; and in some of the animals, the kidneys 
ice. parate experiment was carried out, substantiating this for showed patchy tubular necrosis, probably due to uranium 


Bagge 
‘88 Albinos (see, also, 9). The circumstances of X-ray poisoning. 


jombardment resembled those described by Ellinger (3) : 150 
' 9 mm copper screen, no back-scattering. 5 One r.e.p. (roentgen equivalent physical) = 83 ergs/gm. 
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In addition to those described here, other groups were 
treated in a way similar to that for the EUB, EUC, NB, 
and NC groups described above. The uranium used for 
the first two groups was 85% enriched. A number of 
mice from each group were sacrificed at various time 
intervals following treatment to obtain a more complete 
series of tissue samples for histological study. Blood 
counts were done routinely on mice from each of these 
groups. The results obtained in these studies will be pre- 
sented in detail elsewhere. Briefly, they amplified and 
confirmed the results reported above. One day after 
bombardment both NB and EUB groups developed leuco- 
penia. After the third day, the leucocyte count of group 
NB began to increase, whereas that of group EUB con- 
tinued to drop. The white blood cell count of EUC mice 
remained normal for several days and then decreased 
slightly. Three or four days after bombardment, anemia 
began to develop in mice of group EUB and continued 
to increase in severity. Anemia also developed in EUC, 
but to a less marked degree. No change occurred in the 
erythrocyte count of NB animals. The spleen size of 
group EUB animals started to decrease immediately after 
bombardment and continued to drop until the weight 
reached 4 of the original; NB spleens decreased in weight 
and recovered after 3-5 days; EUC spleens slowly de- 
creased in size beeause of the alpha activity of the 
uranium. On the first day after bombardment micro- 
scopic examination of the liver showed central hydropic 
degeneration with swollen pale cells in the lobules. In 
certain areas there was frank necrosis with loss of cell 
outline and destruction of nuclei and seattered nuclear 
debris. In animals examined two days later these find- 
ings were much less evident, the livers having more nor- 
mal histological appearance. In one case many mitotic 
figures were found scattered throughout the sections. 
Still later, the livers appeared normal. These findings 
correspond to the histological picture one obtains in the 
liver after a massive dose of whole body X-rays (14), 
In the EUC group, about half of the liver sections ex- 
amined exhibited the same sort of central degeneration 
of hepatic cells as was found in the EUB group; in the 
rest of the animals the livers appeared normal. Animals 
sacrificed in subsequent days in this group all had normal 
The livers in the NC and NB groups were all 
entirely normal histologically. 

A rough comparison can be made of the dose necessary 
to kill mice by fission and by beta particles from P32 in 
chromic phosphate. Acute lethal effects have been ob- 
served by Jones, et al. (5) when 100,000 r.e.p. was given 
by in vivo chromic phosphate to the mouse liver. The 
ratio of the phosphorus liver dose to the fission liver dose 
is 27; this value cannot be taken as final, but suggests 
that fission recoils are more effective in producing lethal 
effects than beta rays. 


livers. 
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Protection Against Bacterial Endotoxins 
by Penicillin and Its Impurities! 


C, PHILLIP MILLER, WALTER D, Haws, 
and ALDEN K. Boor 


Department of Medicine and University Health Service, 
University of Chicago 


Previous reports have described protection of mice 
against the endotoxins of meningococcus (1) and gono- 
coceus (6) by the subcutaneous administration of large 
doses of penicillin. Further investigation demonstrated 
that such protection is best provided by repeated intra- 
peritoneal injection of penicillin during the 24-hr period 
before endotoxin is given (2). Recent work has shown 
that mice can be protected by this same means against 
the endotoxins of a number of other gram-negative bac- 
teria—S. paratyphi A, S. paratyphi B, Shigella para- 
dysenteriae, S. enteritidis, 8S. aertrycke, and A. aerogenes. 
Negative results were obtained only with the endotoxin 
of Shigella shigae. It has also been found that certain 
impure penicillin preparations provide a much greater 
degree of protection than does crystalline penicillin. 

Endotoxin is prepared by the method previously de 
scribed (1) and is injected intraperitoneally in 1-¢¢ 
volume. Protection is measured by comparing the LD,, 
of endotoxin (as computed by the Reed-Muench formula) 
for untreated and for penicillin-treated mice. A typical 
determination is presented in the experiment shown 1 
Table 1. 

It will be seen that the LD, of endotoxin for mice 
treated with crystalline penicillin was 3 times that for 


1 This investigation is supported by a grant from the Ant 
bioties Study Section, National Institute of Health, U. S. 
Public Health Service. A preliminary report of the work 
was presented at the Conference on Antibiotic Research held 
at Washington, D. C., February 1, 1947, under the auspices 


of the Antibiotics Study Section, National Institute of Health. 
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untreated mice, and that the LD, for mice treated with 
impure penicillin was 9 times as great. This finding has 
been confirmed by repeated experiments of the same kind 
using a single batch of endotoxin. Results are shown in 


Table 2. 
TABLE 1 


PROTECTIVE ACTION OF PENICILLIN AGAINST BACTERIAL 
ENDOTOXIN 
Numbers of mice killed by each dose of 


Dose of endotoxin 


endotoxin Crystalline 


(S. aertrucke) Saline : Impure 
(ml) control penicillin penicillin 
(mostly G) 

8 —~ — 10/10 
4 — pore 6/10 
2 — 9/10 5/10 
1 9/10 5/10 0/10 
05 7/10 5/10 ae 
025 5/10 2/10 ~~ 
0125 3/10 — — 
LD,* .025 ml .082 ml 235 ml 





*Computed by the Reed-Muench formula. 


From these figures it is apparent that in a large series 
of experiments the LD. of endotoxin for mice treated 
with impure penicillin is 5 times as great as that for 
control mice and more than twice as great as the LD. 
for mice treated with crystalline penicillin. 


TABLE 2 


AveRAGE LD, OF ENDOTOXIN (8. aertrycke) IN TREATED 
AND UNTREATED MICE 


Mice treated with: 
Control mice* 


; crystalline impure 
(untreages) penicillin penicillin 
.05 ml .11 ml .26 ml 


Averages computed from: 


9 experiments 
300 mice 


33 experiments 
1,113 mice 


43 experiments 
1,436 mice 


* This control group ineludes mice receiving no injections 
before endotoxin, as well as mice receiving, instead of peni- 
tillin, injections of various control materials, e.g. physiologi- 


tal saline solution, corn-steep liquor, aleuronat suspension, 
ete, 


That this protection is not due to the control of inter- 
current infections has been demonstrated by routine 
autopsy cultures on a representative number of mice dying 
after injection of endotoxin. 

The total dose of penicillin used in these experiments 
vas 15,000 units/mouse. Greater amounts provided no 
additional protection. The penicillin was given in 3 
doses at 20, 18, and 2 hrs before injection of endotoxin. 
Treatment after endotoxin or with a single large dose 
of penicillin seems to afford less protection. 

The impure penicillin preparation? which we employ 
loses its protective activity when treated with sufficient 


*An intermediate fraction in the purification of penicillin, 
ndly supplied by the Abbott Laboratories. 
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heat or penicillinase to inactivate its penicillin, but its 
protective activity can be completely restored by the 
addition of crystalline penicillin in the amount originally 
present. Other investigators (3, 4, 5, 7, 8, 9) have re- 
cently reported that certain impuriti@és associated with 
penicillin enhance its activity in the control of infections. 
We have not yet determined whether those are the same 
as the heat-stable impurity factor which we have herein 
described. 

Addendum; Since the completion of the experiments 
recorded in Table 2, 28 more experiments have been per 
formed using the same impure penicillin with certain im- 
provements designed to reduce its toxicity and to increase 
its protective activity. The average LD., of endotoxin 
for the entire group of animals treated with impure peni- 
cillin has thereby been raised to about 8 times the LD... 
for the control animals. 

Statistical analysis, using the method of the standard 
error, shows that a difference of this magnitude between 
the means of these two sets of data is likely to occur by 
chance less than one time in a million. 
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The Folic Acid Activity and Antagonism 
of Two Structurally Related Derivatives 
of Benzimidazole! 


PRADISTH C. EDWARDS, DoroTHY STARLING, 
ALBERT M. MATTOCKS,? and Howarp E. SKIPPER 


Biochemistry Division, Southern Research Instituie, 
Birmingham, Alabama 


Folie acid is an essential growth factor for Strepto- 
coceus faecalis R. and other lactic acid bacteria. How- 
ever, these microorganisms are known to develop without 
folic acid provided certain pyrimidine and purine bases 
are present. Thymine can be considered to replace folic 
acid in the nutrition of Str. faecalis, though much higher 
concentrations are required (8). Spies has shown that 
large doses of thymine elicit a hematopoietic response 

1 Presented at Chattanooga Section, American Chemical 
Society National Meeting in Miniature, October 11, 1947 


2 Present address: School of Pharmacy, Western Reserve 
University, Cleveland, Ohio. 
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in patients with pernicious anemia (7). Orotie acid has 
been reported to replace folie acid in part for Lactoba- 
cillus casei (1). Martin, Moss, and Avakian (5) showed 
N-[ {4-(4-quinazoline) -amino}-benzoyl]-glutamie acid to 
be a growth factor, the potency of which approximated 
0.1-0.01 that of folic acid in the case of bacteria. 

A number of compounds which are antagonistic to folic 
acid have been reported. N-[4-({(2-amino-4-hydroxy-7- 
methy1-6-pteridyl)-methyl}-amino)-benzoy] ]-d(—)-glutamiec 
acid, the most extensively studied of the folie acid an- 
tagonists, has been shown to have a remarkable in vivo 
action, producing a typical deficiency syndrome in rats 
(3). Several synthetie pterins have recently been shown 





esting relationships of structure to biological action hay, 
been synthesized (see Formulas I and IT). 

The above compounds have been assayed for effects o, 
growth of Str. faecalis by the method of Mitchell ang 
Snell (6). 

The close structural similarity of benzimidazole 
purine and its competitive action with amino purines (10) 
led us to the use of this nucleus. Compound I, in whic) 
the pyrimido-(4,5)-pyrazine (or pterin) nucleus of pter. 
oylglutamie acid has been substituted by the benzimidy. 
zole nucleus, still retains a certain degree of growth-pro. 
moting activity. Compound II, differing from Compounj 
I only in the substitution of a sulfonyl for a carbony| 


TABLE 1 


Effect of Compound I 


Folie acid 


Effect of Compound II 


Acid production 


i 
concentration Acid production 


(u/15 ml) Amount added (ml)* Amount added (ml) 
Pere (u/15 ml) —sieeuiliphahijipiipecdiite (u/15 ml) iii 
24 hrs 48 hrs 24 hrs 48 hrs 
0 0 0.45 1.06 0 0.45 1.06 
0 4x10 (1 x 10-7) 0.75 2.24 4x10! (1 x 10-7) 0.63 1.37 
0 1.9 x 108 (5 x 10-*) 3.10 5.80 2.2 x 108 (5 x 10-*) 0.21 0.16 
1 x 10- (2.3 x 10-22) + 0 1.75 3.33 0 1.75 3.3t 
1x 10-3 (2.3 x 10-22) 2x 10? (5 x 10-7) 2.70 , 3.19 2.2 x 10° (5 x 10-*) 2.21 4.66 
1 x 10-3 (2.3 x 10-2) 4x10 (1 x 10-*) 3.24 5.01 4.3 x10? (1 x 10-*) 0.48 0.91 
1x 10-8 (2.3 x 10-2) 8x 10 (2 x 10-*) 4.70 6.45 8.6 x 10° (2 x 10-*) 0.35 0.81 
2x 10-* (4.5 x 10-32) 0 3.19 3.87 0 3.19 3.87 
5 x 10-3 (1.1 x 10-4) 0 4.22 5.13 0 4.22 9.15 
5 x 10-8 (1.1 x 10-4) 8 x 10? (2 x 10-*) 6.05 8.03 8.6 x 108 (2 x 10-*) 0.63 et 
8 x 10-3 (1.8 x 10-22) 0 4.37 5.66 0 4.37 5.66 
8 x 10-3 (1.8 x 10-47) 8x10 (2 x 10-*) 6.20 8.17 8.6 x 10° (2x 10-*) 0.78 woe 
1.5 x 10-* (3.4 x 10-11) 0 4.45 6.12 0 4.45 6.12 


* Acid production measured in ml of 0.05N NaOH/15 ml of culture required to bring to pH 6.8. 





Turbidimetric measure 


ments were also made and were in good agreement with acid production values. 
+ The figures in parentheses are the corresponding molar quantities. 
7 


to possess marked antibacterial activity which is antago- 
Quinoxaline has 
also exhibited certain inhibiting effects on the growth of 
Str. faecalis R. (4). 


nized competitively by folie acid (2). 


Va / \ COOH 


) 
| C—CH:2 su€__Se -NH—CHCH:CH:COOH 


g 
V7 (I) 


N-[4-({ (2-benzimidazoly1) -methyl} 
-amino )-benzoy]]-glutamie acid 


A NH > 
Y\/ \ O COOH 
| C—CH2 an<_S NHCHCH:CH:COOH 
\/\ FZ O 
Ni (II) 


N-[4-({ (2-benzimidazoly}) -methyl} 
-amino ) -benzenesulfony] ]-glutamie acid 


In our searches for other molecules having folie acid 
activity or antagonism, two compounds which show inter- 
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group in the p-aminobenzoie acid moiety of the molecule, 
reverses its biological activity and becomes a metabolite 
antagonist. Supporting data are presented in Table |. 
This particular reversal of activity with change in struc 
ture is reminiscent of the classic p-aminobenzoic acid 
sulfanilamide antagonism of Woods (9) and throws mor 
doubt on the specificity of the pteridin nucleus for the 
folie acid system. 
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* t M4 simplified Basal Electrode for 


(10) 
vhich Routine EEG Use 
ter- 
“ CHARLES W. UMLAUF 
da- 
rp Research Service, Worcester State Hospital, 


ound Worcester, Massachusetts 
ony] 

. since Grinker’s (2) original stimulation and recording 
of electrical activity from the ‘‘hypothalamie area’’ 
through the intact skull in man, other modifications of 
his technique have been devised. Grinker’s lead con- 
sisted of a silver-plated needle electrode mounted on a 
firm rod and imbedded in the sphenoid bone by pune- 
turing the mucosa, Schwab (4) devised a stiff, blunt 
metal rod which is held snugly against the posterior 
- nasopharynx by means of a rubber balloon inflated in the 
" nasopharynx. Recently, Greenblatt, et al. (1) utilized 
7 a telephone wire in combination with a wooden appli- 
ecator stick to hold a rather sharply pointed electrode 
in place in the upper pharynx. 

1 Each of the above methods has some of the following 
1 disadvantages: 

f (1) Apprehension and discomfort are caused by the 
° passage of any sharp or dull, rigid metal body into the 
nasal cavity, and this is usually accentuated by a de- 
viated septum. 

2 (2) The difficulty in ‘‘fixing’’ the electrode in or 
against tissues often requires a nose and throat con- 
sultant and the use of a nasopharyngoscope. 

(3) Rather heavy local cocainization is required to 
eliminate pain, 

(4) Artifacts appear to be accentuated from local tis- 
‘ule, sue trauma at the tip of the electrode and from move- 
nlite ment of the rigid electrode in response to small contrac- 
e |. tions of pharyngeal muscles, 
rue (5) There is danger of infection following any break 
cid- in the mueosa, 
0r In searching for a method to eliminate the above dis- 
the advantages, a lead has been constructed with excellent 
preliminary results. It consists of a 5” length of #18 
French rubber eatheter with a snug fitting, smoothly 
rounded lead electrode sealed in the tip with rubber 
cement. Flexible insulated copper wire is attached to 
the blunt electrode and extends through the tube and 
ea out to the electrode box. To accomplish firm contact 
between the electrode and the posterior nasopharyngeal 
wall, the electrode is inserted, and the record is run with 
the patient supine and the head slightly lower than the 


ion 


sure 


SER, 


éin., 


udl. body. (An ordinary adjustable barber-chair head rest 
fastened to the bed accomplishes this.) After insertion, 
90: the tube, which is nearly vertical when in position, is 


filled with liquid mereury which, because of its weight, 
Presses the electrode firmly against the posterior naso- 
Pharyngeal wall. To prevent leakage of mercury, the 
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body of the metal tip electrode is sealed to the inner 
surface of the rubber tubing with rubber cement. 

Placing the lead is accomplished with ease and in- 
volves much less difficulty and discomfort to the patient 
than does the process of passing an ordinary stomach 
tube. The nostril presenting the least obstruction is 
sprayed with a 5% cocaine solution to shrink the turbi- 
nates. A small quantity of mineral oil is applied to the 
rubber tube for lubricating purposes, and the tube is 
passed slowly through the nasal cavity until a rather 
firm resistance is met. This is the posterior naso- 
pharyngeal wall. At this point in the procedure the 
tube is filled with mercury, which insures firm contact. 

The position of the inserted lead and the electrical 
activity from it are similar to the ‘‘ basal sphenoid’’ lead 
of Greenblatt, et al. and appear to have less artifacts. 
Hoagland (3), who has used this lead as well as those 
of Grinker and Schwab, believes it to be superior for 
routine clinical use. 

It is hoped that the description of this electrode, with 
its ease of construction, simplicity of application, and 
relative freedom from artifacts, will stimulate more fre- 
quent use of the ‘‘basal lead,’’ which is of value in 
diagnosing and localizing tumors deep in the brain. 
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Oscillographic Scatterplots Illustrating 
Various Degrees of Correlation! 


J.C. R. LicKLIDER and E. DZENDOLET 


Psycho-Acoustic Laboratory, Harvard University . 


The random fluctuations of electrons in a resistor (or 
of ions in a gas tube) have many advantages, as sources 
of illustrative material for courses in statistics, over 
games of chance, actuarial experience, and scientific agri- 
culture. A thousand cases—or a million—parade them- 
selves before one’s eyes in a single second. In 10 seconds 
one is almost willing to say that he has seen an infinite 
population. Moreover, the population is normal.?_ Its 


1The demonstrations described herein were made in con- 
nection with research being carried out under contract with 
the U. 8. Navy, Office of Naval Research (Contract N5ori-—76, 
Report PNR-49). 

2 The statistical theory of white noise has been worked out 
by Nyquist, Rice (2), Uhlenbeck, Weisskopf, Weiss and Goud- 
smit, and others. They are not univocal on the subject of 
the theoretical normality of the distribution of instantaneous 
noise amplitudes, but an empirical demonstration of normal- 
ity has been described by Dunn and White (1). 


121 





























e* 000 +025 +050 


¢*O7Ts ** 100 i] 


Fie. 1. Oscillographic scatterplots illustrating vari- 
ous degrees of correlation between two ‘infinite’ popula- 
tions. 


































standard deviation ean be varied by turning a knob. 
Random samples ean be drawn at will: 2 cases, or 20, or 
200. 

There is, of course, no reason to stop with one popula- 
tion. The 5 photographs of Fig. 1 are oscillographie 


‘infinite’ population fills up the whole of an elliptieg) 
area. 

The method of converting the electronic fluctuation. 
into graphic illustrations is quite simple. To Produce , 
seatterplot with zero correlation, two randomly fluctua. 
ing voltages—the kinds used to produce ‘white’ nojgos_ 
are used. One of the voltages is applied to the Verticg) 
plates, the other to the horizontal plates, of a ¢ 


athode-ray 
oscilloscope. 


Under the orthogonal influences of the two 
randomly varying voltages, the beam of electrons tha 
constitutes the writing arm of the oscilloscope 


traces out 
an erratic path on the fluorescent screen, 


& ‘random Lisgo. 
jous figure.’ The beam moves so fast, however, that th 


details of its course cannot be followed. Its trace appears 
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of the fluctuating trace on the fluorescent screen. 
sampling from paired populations. 


scatterplots illustrating various degrees of correlation be- 
tween two populations. Fig, 2 shows random samples 


from correlated populations. The individual cases appear 


as bright dots on the face of the oscilloscope, whereas the 
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Oscillographic seatterplots of random Samples from corre 
shown at A, from the populations of Fig. 1, were ‘drawn’ 


lated populations. The samples 
by blanking out all but very short segments 
The 5 seatter diagrams at B were obtained by 


The dissimilarities illustrate the ‘errors’ of random sampling. C 
shows how the scatter diagrams Stabilize as N increases. 


to fill up a considerable area—a circular area if the two 
fluctuating voltages are equal in intensity (ef. left-hand 
photograph, Fig. 1). The brightness of the trace dimin- 
ishes with increasing distance from the center of the area, 
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just as does the probability density in a zero-correlation 
seatterplot. 

The pattern for r=1.00 (right-hand trace, Fig. 1) 
appears when only one fluctuating voltage is used. The 
same white noise is applied to both the vertical and the 
horizontal plates of the oscilloscope, and the beam goes 
up whenever it goes to the right, down whenever it goes 
to the left. To produce the scatterplot for r=- 1.00, it is 
necessary only to reverse the connections to the vertical 
(or horizontal) plates of the oseilloscope. Then the beam 
traces out a straight line with a slope of — 45°. 

To set up seatterplots for 0.00 << r<1.00, either of 
two procedures may be followed, and the demonstration 
of their equivalence serves to clarify one of the more con- 
fusing points in elementary correlation theory. Let us 
take the simpler procedure first: 

We start with two random, normal variates, c and e. 
We then produce a second pair of variates, x and y, by 
taking e=e and y=c+e. Then 


o.2 
Ixy? = a8 +02? 

in which 9? stands for variance, This relation is, of 
course, fundamental in the treatment of correlation from 
the point of view of analysis of variance. In the above 
equation, o-? is the variance associated with the regres- 
sion line, and o,¢? is the mean square y-deviation from the 
regression line. 

The varianee of the distribution of the instantaneous 
voltages of a noise is simply the noise power. Noise 
powers are additive, just as are variances, and it is an 
easy matter, starting with noises ¢ and ¢, to produce 
noises and y. For 2, by way of example, we take 1.00 
power unit of c; for y, we add together 0.56 power unit 
of c and 0.44 power unit of e. If noise y is applied to 
the vertical plates of the oscilloscope and noise 2 is ap- 
plied to the horizontal plates, we have the electron beam 
under the influence of two orthogonal variables that are 
so correlated that 


Txy? = 0.56/ (0.56 + 0.44) = 0.56 

Txy = 0.75. 
The beam traces out a random path that covers an ellipti- 
cal area on the sereen of the oscilloscope, plotting the 
scatter diagram for a correlation of 0.75 (fourth photo- 
graph, Fig. 1). For other positive correlations, the fluc- 
tuating y voltage is made up of ¢ and e¢ in other propor- 
tions (eg. 25% e and 75% e for r= .50). To make 
scatterplots for negative correlations, it is necessary only 
to reverse the connections to the vertical (or to the hori- 
zontal) plates of the oscilloscope. 

The procedure just deseribed is capable of illustrating 
very dramatically the treatment of product-moment cor- 
relation in terms of analysis of variance. If noise e (the 
‘error’ component of the y-distribution) is turned off, 
the line of regression of y on x appears. If e is turned 
back on gradually, error disrupts the relation: the ellipse 
grows fatter and r2 decreases. Or if one starts out with 
nothing but error (vertical e against horizontal c) and 
then adds vertical c, he may watch the correlation grow. 
The idea of analyzing the total variance into components 
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is easy to grasp when the components can be controlled 
at will. 

It is sometimes of interest to regard the coefficient of 
correlation as an index of the degree to which two dis- 
tributions, each containing a common component and a 
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Fic. 3. Schematic diagram of the circuit used to pro- 
duce correlated white noises: A is the basic noise-gener- 
ating circuit. The random ‘ionization noise’ of the 6D4 
gas tube is amplified in the pentode and triode vacuum 
tubes. Three of these noise generators are used. B 
shows the arrangement used to convert the three inde- 
pendent noises, c, d, and e, into two correlated noises, 
x andy. This is done by adding c and d to yield noise 
z, adding ec and e to yield noise y. The strength of the 
correlation is then dependent upon the relative inten- ° 
sities of c, d, and e, which are readily adjustable 
(“adjust ge,” ete.). The sign of the correlation is posi- 
tive if the two c-components are in phase (switch S 
up), negative if the two c-components are out of phase 
(switch S down). Values of resistance are in kilohms; 
values of capacitance are in microfarads. 


residual component, overlap. This treatment differs from 
the one based on analysis of variance in that, now, the 
x distribution also contains an ‘error’ component: 


x=e+d 
y=ce+e 
Oa — Ge- 


And, now, r (not r2) is equal to the ratio of the common 
variance to the total variance: 


On" 
eden greg 
» O-2 + Oe 
To set up scatterplots on this basis, three white noises, 
c, d, and e, are required. For a scatterplot for r= 0.75, 
we apply 0.75 power unit of c both to the vertical and to 


the horizontal plates; then we add in 0.25 power unit of e 
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to the vertical plates and 0.25 power unit of d to the 
horizontal plates. Under the influence of the fluctuating 
electrostatic forces, the beam traces out a scatterplot in- 
distinguishable from the one for r=0.75 produced, as 
described earlier, with two fluctuating voltages. Again, 
the dynamics of the situation display themselves dramati- 
cally when the various components are turned on and off 
individually. 

The illustrations thus far have dealt with ‘infinite’ 
populations. The only equipment required has been a 
multichannel noise generator (see Fig. 3) and a cathode- 
ray oscilloscope. The next step is to draw random sam- 
ples from the populations and thereby to illustrate the 
fluctuations of random sampling. What we want to do 
is to take, every now and then, a very quick look at the 
moving beam—a look so short that we can see only one 
‘case’ per glance. In this way, we draw a random sam- 
ple by making what is in effect a place selection from a 
collective. We must take care not to glance too often 
at the unfolding population, or we will encounter a tech- 
nieal diffieulty,3 but if our noises are good white noises 





°* The beam must move far enough, between our glances, 
for the successive cases to be essentially unrelated. If we 
look too often, we will see the beam twice in nearly the same 
place, and this is clearly incompatible with random sampling. 


(uniform spectra to 20 kilocycies), it is permissibje to 
look as often as 2,000 times/seec. Then, the persistenc, 
of vision being what it is, we will see, at any one time. 
a sample of about 200 cases. If we have set up a ¢o). 
relation of 0.85, the seatterplot will look like the seegnq 
to last photograph in Fig. 2C. 

It is necessary, of course, to have mechanical or ele. 
tronic assistance if we are to look, and then not to look. 
2,000 times/sec. An episcotister can be set up in fron; 
of the oscilloscope. But*it is much neater to modulate 
the brightness of the beam of the oscilloscope by using 
a train of pulses (instead of a steady potential) to acc). 
erate the electrons. This reduces the pattern on the 
screen of the oscilloscope to a display of bright spots, 
each spot representing one ‘case’ in the scatterplot. 
varying the repetition frequency of the pulses, it is jo. 
sible to present random samples of almost any size (s¢¢ 
Fig. 2). The demonstration is considerably more dra 
matie when viewed directly than it is in still photographs 
because the observer actually sees the scatterplot five. 


tuate. 
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Die deutschen wissenschaftlichen Bibliotheken nach dem 
Krieg. Georg Leyh. Tiibingen: Verlag von J. C. B. 
Mohr (Paul Siebeck), 1947. Pp. 222. 


In general, German scientific libraries have suffered 
much more heavily than other types of special libraries 
or the general university libraries encompassing the 
sciences as well as the humanities. During the war, 


scientific libraries were the legitimate objeetives of Allied- 


aerial attacks, and after the war they suffered particularly 
heavily from confiscation by one of the occupying nations. 

Immediately after the war Georg Leyh, who recently 
retired as director of the University of Tiibingen Library, 
conducted an extraordinarily careful survey of German 
He examines the extent of damages 
sustained during the war to books, buildings, catalogues, 
and personnel and makes valuable suggestions for future 
To summarize adequately Dr. Leyh’s book would 
be too extensive an undertaking for the space at our dis- 
However, a brief examination of the fate of 
the scientific and technological libraries will give some 
idea of what has happened to all types of research librar- 
- ies in Germany. 

3eginning alphabetically with Berlin-Charlottenburg, 
seat of Germany’s leading Technische Hochschule, we 
have the dismal picture of a complete loss, the library, 
along with the main building of the university, having 
been completely destroyed in an air raid on November 22, 


research libraries. 


policies. 


posal, 
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1943. The remains of the library were taken to Rossla, in 
the Harz Mountains, where many new purchases were 
added to the collection. In addition, some of the sci 
entific books in the former Preussische Staatsbibliothek 
(now Offentliche Wissenschaftliche Bibliothek) were sent 
to Rossla. However, in January 1946 everything except 
some of the catalogues was confiscated. 

The great special libraries in Berlin proper are in 4 
very serious condition, if they exist at all. The library 
of the Reichsministerium fiir Ernaéhrung und Land 
wirtschaft exists today only in the form of 40,000 vol. 
umes in the libraries of the Reichsniihrstand and tli 
Landesbauernschaft. The remainder was stored near 
Kiistrin and subsequently confiscated. Although most 
of the Deutsche Heeresbiicherei was burned, some i" 
portant parts are still in storage. The remains of tli 
Statistisches Reichsamt and Reichspatentamt libraries 
were confiscated. The building of the Reichsgesuné 
heitsamt was destroyed, and those parts of the librar) 
that were saved were taken over by the Deutsche Ze”: 
tralverwaltung fiir Gesundheitswesen in the Russia? 
zone. The Zentralbibliothek der Staatlichen Musee? 
suffered heavily from bombardment and conf» °°, 
and some of its holdings are still stored in western Ger 
many. The irreplaceable library of the Botanischer Gar 
ten in Berlin-Dahlem was completely destroyed in 194°, 
and subsequent acquisitions are still in storage. Large 
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portions of African, Asiatic, and American material in 
the Museum fiir Vélkerkunde and the entire collection 
of the Gesellschaft fiir Anthropologie, Ethnologie, und 
Urgeschichte were confiscated. The Russians have re- 
vealed a special fondness for German medical literature 
and have confiscated those parts of the Deutsche Arzte- 
piicherei (at the Militérarztliche Akademie) which were 
not stored, as well as the remains of the library of the 
sorliner Medizinische Gesellschaft. Practically the en- 
tire library of the Institut fiir Geschichte der Medizin 
and der Naturwissenschaften was stored in eastern Ger- 
many and must be considered lost. Of all the great 
scientific special libraries in Berlin, only the collection 
of the Robert-Koch-Institut seems to have come through 
the war and postwar period unscathed. 

The library of the Technische Hochschule in Aachen 
ee lost around 50,000 of its 108,000 volumes in a bunker 
Ive fire. The lost books included runs of serials prior to 
phs 1935 and some 400 typewritten dissertations which had 
= been presented at Aachen. Some parts of the building 
were severely damaged, but the book stacks are nearly 
intact. 

The part of the building of the Technische Hochschule 
of Brunswick which was oceupied by the library was 
destroyed. Fortunately, the books, but not the cat- 
alogues, had been evacuated. As of March 31, 1947, 
ne 5,300 volumes of the 120,000 which had been salvaged 
had been reeatalogued. 

The library rooms of the Technische Hochschule at 
Darmstadt were also burned out, and the library was 
removed to the basement. Parts of the library, including 
the catalogues, were evacuated, but nearly two-thirds of 
the holdings were destroyed. Fortunately, periodicals 
were saved for the most part, and losses consisted of 
material published prior to 1930 in the fields of archi- 
tecture, structural engineering, mechanical and electrical 
engineering, history, geography, literature, law, eco- 
nomics, statistics, pedagogy, and dissertations. It will be 
interesting to observe whether the destruction of pre- 
1930 technological literature has seriously impeded 
library service, or whether this experience might not 
recommend a similar fate for related classes of material 
in Other technological libraries. 

The old building of the Dresden Technische Hochschule 
on the Bismarekplatz was completely destroyed in Febru- 
ary 1945, but in the following summer the library was 
moved to a building immediately adjacent. to the new 
building of the institution itself. In 1942 the library 
held about 111,000 volumes, some 30,000 of which 
(unhappily, largely the more recent material) were lost 
a8 the result of the Reparationsentnahmeaktion of the 
Red Army. The 40,000 volumes that remain consist 
largely of older material. 

Thirty hours after the last book was evacuated from 
the Hannover Teehnische Hochschule in 1943, Allied 
aerial bombers found their mark, and the building was 
burned out, However, part of the book stacks can be 
restored, and the reading rooms are already in use again. 
Although some 35,000 of the 175,000 volumes were badly 
damaged by water when the Technische Hochschule 
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burned for the first time in 1941, all but 231 were re- 
stored or replaced by 1943. As a result of the well- 
timed evacuation, the only losses have resulted from the 
unusual conditions under which circulation must be con- 
ducted at the evacuation points (Nérten-Hardenberg and 
Levershausen ). 

In 1942 the library of the Technische Hochschule in 
Karlsruhe had 191,000 volumes and a good building. 
The latter was completely destroyed, and only about 
85,000 volumes remain. The most important sections of 
the library (mathematics, physics, chemistry, and tech- 
nology) were not evacuated because of the heavy demand 
by patrons and, as a result, were destroyed along with the 
building. 

The building of the Munich Technische Hochschule was 
also completely destroyed, but some 10,000 out of 210,- 
000 volumes have been saved, and reference collections 
and catalogues are intact. The Deutsches Museum on 
the Museuminsel is still in a state of reconstruction and 
not yet open, but its library of some 270,000 volumes is 
intact. 

On July 26, 1944, the library of the Stuttgart Tech- 
nische Hochschule lost 50,000 of its 118,000 volumes. 
Losses included a large proportion of the technologicai 
reference works, but nearly all periodicals had been 
evacuated prior to the catastrophe. Of all the catalogues, 
only the shelf-list remained. The library is again open 
for circulation in the Schulhaus Tamm, recataloguing is 
being undertaken, and an active acquisition program is 
planned. 

These notes taken fivum Dr. Leyh’s survey represent 
by no means all the scientific and technological collections 
in German libraries. Most of the great state and univer- 
sity libraries, which were very rich, especially in the pure 
sciences, suffered almost in equal measure. German 
libraries as a whole have been the victims of a fate un- 
paralleled in the history of science and learning. 

LAWRENCE S. THOMPSON 
Western Michigan College, Ka’amazoo 


The second forty years. Edward J. Stieglitz. Philadel- 
phia-New York: J. B. Lippincott, 1946. Pp. x +317. 
(Illustrated.) $2.95. 


Dr. Stieglitz has undertaken the difficult task of con- 
veying to the layman a comprehensive picture of the 
present status of gerontology and geriatrics. In the 
major portion of the book, which is devoted to medical 
aspects of aging, the point of view of the old person is 
emphasized. This is done in a commendably lucid and 
informative style. 

The early pages of the book are devoted to considera- 
tion of the biological aspects of aging. One can com- 
miserate with Dr. Stieglitz in his real attempt to paint 
for the layman a coherent picture of the aging process. 


Modern science’s deplorable lack of knowledge of this - 


process makes this task well nigh impossible. The Fore- 
word by A. J. Carlson must also have been designed for 
the layman, as judged by the following statement: ‘‘The 
fundamental biologie processes of growing old and the 
gradual impairments and infirmities which follow are as 
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inevitable as the wearing out of one’s shoes by continued 
use.’’ The living organism is not a shoe. It is a unique 
system which differs from shoes, motors, clocks, ete., in 
that it possesses the property of self-synthesis. The crux 
of the aging problem is to determine why this capacity 
for self-reconstitution gradually fails. 

Dr. Stieglitz gathers momentum as he moves into the 
field of geriatrics. There is an excellent discussion of 
difference between biologie and chronologic time. Major 
emphasis is placed upon cardiovascular diseases which 
are of primary significance in the aging population. 

Thorough discussion of nutrition and sex in later years 
is also included. The short, but very worth-while, chap- 
ter on cancer should give the lay reader a sound perspec- 
tive of this serious problem. 

A. I, LANSING 
Washington University School of Medicine, St. Louis 


E. F, Adolph and asso- 
1947. Pp. 357. 


Physiology of man in the desert. 
ciates. New York: Interscience, 
$6.50. 

This book is unusual in type and should prove useful, 
if its organization is understood. It attempts no com- 
plete assessment of literature dealing with the exposure 
of man to heat, but rather describes observations, in the 
field and in the laboratory, made by the writers and 
their associates. In most cases descriptions of field tests 
exceed those of laboratory experiments, and in conse- 
quence the bulk of the book is concerned with attempts 


to analyze relatively simple data. These data also are 


expressed in the direct terms of the original observations, 


so that their practical value and importance remain un- 
masked. Thus, the extra sweat loss occasioned by carry- 
ing a 50-pound pack is stated to amount to less than 0.5 
pound/hour. Such a statement makes the economy of 
carrying water in the desert very obvious. 

The various strains imposed by work, dehydration, and 
high temperature are additive, as is particularly indi- 
cated by effects on the cireulation. The authors describe 
a rise of 10° F in air temperature as equivalent to an 
increased energy expenditure of 29 kg cal/square meter 
of body surface/hour and to a dehydration of 1.2% of 
the body weight. 

There is a common belief that mild dehydration can 
be advantageous in athletic contests. Some objective 
evidence is presented which supports this contention, but, 
if any advantage is gained, it is certainly evanescent 
under desert conditions, as is well demonstrated by the 
data presented. The idea that troops can be acclima- 
tized to go without water is shown, both in theory and 
in practice, to be entirely fallacious. 

In the opinion of this reviewer the writers complicate 
their subject needlessly by accepting the term ‘‘storage’’ 
to describe gains or losses of body heat. They use this 
term, and define it, in the same way as did the Pierce 
School. Thus, loss of heat by the body, and gain by the 
environment, consists in positive storage, even though 
the more natural use would be to employ ‘‘storage’’ for 
gain of heat by the body. The tendency to confusion 
so engendered is so great that later in the book (p. 
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192) the term ‘‘storage’’ without any negative sign js 
used to imply a rise in body temperature. Near the 
end of the war, in order to avoid such misunderstandings 
the American Committee on Clothing agreed with the . 
corresponding Committee in Canada to replace the term 
storage with that of ‘‘heat debt,’’ since then common 
sense would lead to the adoption of the same sign a5 
that in the original definition. The book might be easie; 
for the uninitiated to follow if this amendment hag 
been adopted, though, with the practical presentation 
used, difficulties arise only rarely. 

H. C. Bazerr 


University of Pennsylvania Medical School 


History of medicine: a correlative text arranged according 
to subjects. Cecilia C. Mettler. (Edited by Fred A, 
Mettler.) Philadelphia-Toronto: Blakiston, 1947, Pp, 
xxix+1215. (Illustrated.) $8.50. 


The current trend for a high degree of specialism in 
medicine is interestingly reflected in this volume, which is 
organized into 15 sections according to special preclinical 
and clinical fields: Anatomy and Physiology to the End 
of the Middle Ages; Anatomy in the Modern Period; 
Physiology in the Modern Period; Pharmacology; Pa. 
thology and Bacteriology; Physical Diagnosis; Medicine; 
Neurology and Psychiatry; Venereology; Dermatology; 
Pediatrics; Surgery; Obstetrics and Gynecology; Oph- 
thalmology; and Otology and Rhino-Laryngology. While 
possessing certain advantages in unity of presentation, 
such an arrangement has great disadvantages in failing 
to clarify the general philosophical characteristics of 
thought in medical development for particular chrono- 
logical periods. 

It is unfortunate that Cecilia Mettler could not have 
lived to see the success of her effort. Her work is par- 
ticularly useful for the names and dates of significant 
contributors. Frequent extracts from the original pub- 
lications of the authors mentioned give some idea of their 
thought and style. Each section concludes with a list of 
selected readings. 

With primary emphasis on individuals, there is unfor- 
tunate failure to analyze significant factors in the devel- 
opment of the special subjects. For example, no attempt 
is made to indicate the contributions which define the fun- 
damental problems of pharmacology. There is little op- 
portunity in a work of this sort to attempt to relate the 
developments in medicine with the general cultural con 
ditions in which they arose. The volume thus lacks those 
attractive features which still make F. H. Garrison’s His- 
tory of medicine (4th ed., Philadelphia, 1929) the out 
standing text in English in the field. Nevertheless, Dr. 
Mettler ’s book greatly surpasses Garrison’s in the wealth 
of reference to individual contributors. Unfortunately, 
Dr. Mettler apparently did not see fit to rely very satis 
factorily on the contributions of modern historians of 
science and medicine. The book is useful for reference 
purposes. 

CHauncey D. LEAKE 


University of Texas Medical Branch, Galveston 
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